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SUMMARY: In September 1998. we 
proposed to upgrade our air bag 
requirements for passenger cars and 
light VUcks to meet the twin goals 
mandated by the Transportation Equity 
Act for the 2 1 s  Century: improving 
protection for occupants of all sizes, 
belted and unbelted. in moderate to 
high speed crashes; and minimizing the 
risks posed by air bags to infants. 
children, and otheroccupants. 
especially in low speed crashes. In 
response to the public comments on our 
1998 proposal and to other new 
information obtained since issuing the 
proposal. we are issuing a supplemental 
proposal that updates and refines the 
amendments under consideration. 

protection, we are proposing to adopt 
one of the following alternative crash 
tests to evaluate the protection of 
unbelted occupants in moderate to high 
speed crashes. i.e.. those that are 
potentially fatal. One alternative is an 
unbelted rigid barrier test 
(perpendicular and up to f 30 degrees 
oblique to perpendicular) with a 
maximum speed to be established in the 
final rule within the range of 40 to 48 
km/h (25 to 30 mph). If we reduce the 
maximum speed to 40 kmlh (25 mph) 
permanently. we might also increase the 
maximum speed of the belted rigid 
barrier test from the current 48 km/h to 
56 km/h (30 to 35 mph). Another 
alternative is an unbelted offset 
deformable barrier test with a maximum 
speed to be established in the final rule 
within the range of 48 to 56 km/h (30 
to 35 mph). The vehicle would have to 
meet the requirements both in tests with 
the driver side of the vehicle engaged 
with the barrier and in tests with the 
passenger side engaged. 

the risks of air bags in low speed 
crashes, we continue to propose 
performance requirements to ensure that 
future air bags do not pose unreasonable 
risk of serious injury to out-of-position 

With respect to the goal of improving 

With respect to thegoal of minimizing 

occupants. We continue to propose to 
adopt a number of options for 
complying with those requirements so 
that vehicle manufacturers would be 
free to choose from a variety of effective 
technological solutions and to develop 
new ones if they so desire. With this 
flexibility. they could use technologies 
that modulate or otherwise control air 
bag deployment so deploying air bags 
do not cause serious injurles, 
technologies that prevent air bag 
deployment if children or out~of- 
positioi. occupantsare present. or a 
combination thereof. 
DATES: You should submit your 
comments early enough to ensure that 
Docket Management receives them not 
later than December 30. 1999. 
ADDRESSES: You may submit your 
comments in writing to: Docket 
Management, Room PL-401,400 
Seventh Street, SW. Washington, DC 
20590. You may also submit your 
comments electronically by loggingonto 
the Dockets Management System 
website at http://dms.dot.gov. Click on 
"Help & Information" or "Help/Info" to 
obtain instructions for filing the 
document electronically. Regardless of 
how you submit your comments, you 
should mention the docket number of 
this document. 

You may call Docket Management at 
202-366-9324 and visit the Docket from 
1O:OO a.m. to 5:OO pm..  Monday through 
Friday. 
FOR FURTHER INFORMATION CONTACT: For 
informarlon about air bags and  related 
rulemakings: Visit the NHTSA web site 
at http:llwww.nhtsa.dot.gov and select 
"Air Bags" under "Popular 
Information." 

For non-legal issues. you may contact 
Clarke Harper. Chief. Light Duty Vehicle 
Division. NPS-I 1. Telephone: (202) 
366-2264. Fax: (202) 366-4329. E-mail: 
Charper@"HTSA.dot.gov. 

For legal issues, you may contact 
Edward Glancy. Office of Chief Counsel. 
NCC-20. Telephone: (202) 366-2992. 
Fax: (202) 366-3820. 

You may send mail to both of these 
officials at the National Highway Traffic 
Safety Administration. 400 Seventh St., 
S.W.. Washington, D.C. 20590. 
SUPPLEMENTARY INFORMATION: 

Note to readers: As an aid to readers who 
are outside the engineerlngcommunlty. we 
have provided at the end of this document 
a glossary that brieflyexplains the key 
technical term used in this preamble. In the 
case of the term. "fixed barrier crash test." 
we have supplemented the explanation with 
illustrations. That glossary appears in 
Appendix B. Interested persons may find it 
helpful to review that glossary before reading 
the rest of this document. 
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I. Executive Summary 
Since the early 1990's. NHTSA has 

been taking steps to reduce the risk that 
air bags will sometimes cause deaths. 
particularly to unrestrained children 
and small adults and to maintain and 
improve the benefits of air bags. Our 

These advanced air bag technologies 
are not just hypothetical possibilities: 
vehicle manufacturers are beginning to 
install them in an increasing variety of 
vehicles. The MY I999 Hyundai Sonata 
has a weight sensor designed to prevent 
the passenger air bag from deploying 
unless a weight of more than 66 pounds 
is detected on the passenger seat. Honda 
introduced a dual stage inflator in i s  
MY 1999 Acura. The MY 2000 Ford 
Taurus and Honda Accord, which are 
among the highest selling models in this 
country. have dual-stage air bags. Some 
luxury vehicles alsn have advanced air 
ban technoloeies. For examole 

and that they will continue to be, 
effective in protecting people in real 
world crashes, the agency tentatively 
concluded that air bags should be 
evaluated in tests simulating those 
crashes. In particular. the agency 
proposed to rely on an unbelted 48  km/ 
h (30 mph) rigid barrier crash test that 
approximates many of the real world 
crashes severe enough to pose 
significant risk of serious or fatal injury. 
Among the tests for belted occupants 
was a new 40 km/h (25 mph) offset 
deformable barrier test which was 
intended to evaluate the ability of crash 
sensors to sense soft oulse crashes. 

iniiial efforts to reduce the ricks focused 
on a public education rampaign to alert 
thr puirlir about the dangers of air bags 
to ctuldrrn in general and t v  irifants in 
panicular W r  urged parents t u  place 
their childrrn in  the back seat whenever 
possible and to ensure that they nere 
always properly restrained 

Later. to speed the redesigningand 
recertifyingof a i r  bags that reduce the 
risks to o u t ~ ~ ~ f ~ ~ n ~ ~ ~ t ~ o n  occupdriu. we 
established a tmiporary option allowing 
vehicle manufacturrrs to certify their 

Mrrcedes a n i  BMW have dual stage all 
bags in some of their MY 2000 cars. rhe 
MY 2000 Caddlac Srville has weight 
and pattern sensors in the parcerlgrr 
seat that work together to turn 011 the 
passenger aLr bag when children are 
present. 

In the Transportation Equity Act for 
the Z l s t  Century (TEA 211.2 Congresr 
mandated that we i5sue a final rule that 
requires the installation of air bags 
meeting. by means that include 
advanced air bay technologies tno 

With re5pect to t h i  second goal of 
minirni?.tng the risks ufair bags. the 
tery breadth of the different 
technological approaches for rnerting 
Ihd gwal necessmted ue make our  
proposal i .wn more expansi\e and 
complex W r  proposed to adopt in the 
final rule an array of tests to 
arroiiimodare thew dilfrrrnt 
technological approa<.iws and the 
dilferrnt choices beitig made by 
iiidi\ idual mmufacturers about which 
I) pes of those terhnologies to adopt In 

vehicles based on an unbelted sled test. 
The sled test is simpler, less expensive. 
and easier to meet than the pre~existing 
30 mph unbelted crash test. Limited 
available data appear to indicate that 
these redesigned air bags have reduced 
the risks from air bags for the at-risk 
populations. However. it is not possible 
at this time to draw statistically 
significant conclusions about this. 

the overall benefits of air bags. These 
data indicate that the redesigned air 
bags 1 provide essentially the same 
protection as that provided by earlier air 
bags. We have considered this 
information in light of agency tests 
showing that most of the tested vehicles. 
although certified to the sled tests. also 
passed the more stringent30 mph 
unbelted crash test. 

Manufacturers are developing an 
assortment of technologies. commonly 
referred to as advanced air bag 
technologies. to reduce the risks still 
further, for children. as well as adults. 
These technologies include dual-stage 
inflators which enable air bags to inflate 
with two different levels of power and 
which can be linked to various types of 
senson including those that sense crash 
severity. belt use, and seat position (Le.. 
the location of a vehicle seat on its 
track). Occupant weight sensors and 
pattern sensors can be used to prevent 
an air bag from deploying at all In the 
presence of children. 

I see fwtnote i s  for an 
"redesigned air bags." 

There is a greater amount of data on 

term. 

goals: first. improving occGpant 
protection for occupants of diflerent 
sizes. regardless of whether they use 
their seat belts. and second. minimizing 
the risk to infants. children and other 
occupants of deaths and injurles caused 
by air bags. In accordance with TEA 21, 
we published a proposal in September 
1998 to require the timely introduction 
of advanced air bags by all vehicle 
manufacturers and to establish 
procedures for testing the risk-reducing 
capabilities of the various types and 
combinations of advanced air bag 
technologies. Given the twin goals 
mandated by TEA 21, the proposal was 
necessarily both expansive and 
complex. 

To meet the first goal of improving 
occupant protection, we proposed a 
variety of tests using belted and 
unbelted dummies. We also proposed 
adding a new dummy representing 
short-statured adult females. Included 
in these proposals was a proposal to 
terminate the unbelted sled test option 
so that vehicles with advanced air bags 
would be tested in unbelted barrier 
crashes. The sled test option was 
valuable as a short-run expedient to 
make it easier for manufacturers to bring 
redesigned air bags to market quickly. 
However. for the long-run purpose of 
testing air bags to ensure that they are. 

2The provirloni In TEA 21 mgardtn8 air bags 
were contained in a pan called The NHTSA 
Rcsuthorizrstion Act 6 1998. Given the greater 
public lamiltarlly with the name TEA 21. we wlll 
refer 10 it. lmtead ofthe Reauthorizatlon Act. In this 
daumenl. 

some cases, we were abie to propose 
generic tests that are suitable for all 
advanced air bags. In other cases. 
however. we had to propose tesls that 
are tailored to particular technologies 
and that would apply to only those air 
bags incorporating those technologies. 
This array of l e s s  was intended to 
provide the manufacturers with 
technology and design flexibility. while 
providing the agency with effective 
means of evaluating the performance of 
all of the different advanced air bag 
systems. 

The public comments and the agency 
research and analysis since our 1998 
NPRM have enabled us to refine and in 
some cases simplify thr propored 
amendments tha t  \re are considering. In 
view of the importanre of come of the 
changes. n e  have decided to piiblish 
this SKI'Hhl to obtain further public 
comment before making any final 
decisionc and issuing a final rule 
M e  have reduced the number of 

proposed dynamic and static tests. 
esperially tho\e relating to the proposed 
requireiiwiith for reducing the risks of 
air bags We have reduced. from 14 to 
nine:' the iiuiiiber i r f  proposed dynamic 
crash tests that would IF applicable to 
ail vehicles We originally proposed that 
vehicles equipped with static air bag 
suppressiori systems leg , weight 
censors and pattern sensors) be subject 
tu bring tested with any child restraint 
manufactured over a ten-year period 

p,opJrll tes, ,rrrI,iamrd Idle' 11, ,ills ,,",Le 
3 The mcUiululoR) lor ' ~ d m ~ n p .  chr r i ~ m b r  01 
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This would have created the possibility 
of testing with any one of several 
hundred different models of child 
restraints. Recognizing that. we solicited 
comments to aid us in identifying a 
much more limited number of specific 
models that would be representative of 
the array of available child restraints 
Based on the public comments. we are 
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did not suggest any workable. effective 
tests that we could propose as 
replacements. 

Instead, we are taking a different 
approach that will provide flexibility to 
manufacturers that may wish in the 
future to certify advanced air bag 
systcms incorporating a DASS to 
Standard No. 208. We believe that it is 

HIC is currently required not to exceed 
I.000 and is evaluated over a 36 
millisecond period. We are proposing to 
evaluate the HIC overa maximum 15 
millisecond time interval with a 
requirement that it not exceed a 
maximum of 700. The agency 
historically has used a 36 millisecond 
time interval to measure HIC primarily 

now proposing to require that vehicles 
be able to meet the applicable 
requirements when tested with any one 
of a far more limited number of chiid 
restraints representing a cross-section of 
the restraints currently on the market.' 
We have also significantly reduced the 
number of positions in which test 
dummies or child restraints could be 
placed for testing a static suppression 
system. This was accomplished largely 
by eliminating positions that were 
substantially similar to other positions. 

that manufacturers may use children or 
small women instead of dummies in 
static tests to provide a basis for 
certifying compliance with the proposed 
tests for static suppression systems. 
These are simple tests in which the 
vehicle does not move. and the air bags 
cannot deploy. We are making this 
proposal because existing 
anthropomorphic test dummies were 
not designed to replicate the weight 
distribution ofsitting humans in a 
manner that would adequately test all 
suppression technologies. e.g., pressure/ 
pattern recognition sensors in the 
vehicle seat. Since the ultimate goal of 
our provisions concerning suppression 
systems is to achieve high reliability in 
detecting the presence of humans. the 
use of humans for the simple and 
limited purpose of testing the static 
suppression systems would make good 
sense. It is unnecessary to propose the 
use of infants for certification purposes, 
since all of the infant restraints should 
be detectable by any suppression 
system. regardless of whether they are 
occupied by a dummy or an infant. 

for dynamic automatic suppression 
systems (DASS) and the proposed full 
scale out-of-position test including pre- 
crash braking. Public comments and our 
further testing have led us to conclude 
that these tests would require 
enhancements to dummy biofidelity and 
test procedure development that we 
could not complete in time for this 
rulemaking. Further. the commenters 

We are proposing to expressly provide 

We have eliminated the proposed test 

4 For the Infant dummy. 19 dlffrrent seas: for the 
3-war-old dummy. 12 dllferent seats: and for the 6- 

two dilfemnl dummler A total of 24 seats (12 lnfanr 
seats. 7 Convertlblc scat% and 5 booster seats) 
would be used 

important in crafting our proposals 
regarding advanced air bags to facilitate 
efforts by the manufacturers to develop 
new and possibly better ways of 
reducing air bag risks. Accordingly. we 
are proposing to establish very general 
performance requirements for DASS and 
a special expedited petitioning and 
rulemaking process for considering 
procedures for testing advanced air bags 
incorporating one of these systems. 
Target time limits for each phase of such 
a rulemaking are proposed. Anyone 
wishing to market such advanced air 
bags could develop test procedures for 
demonstrating the compliance of their 
particular DASS with the performance 
requirements and submit those test 
procedures to the agency for its 
consideration. If the agency deems it 
appropriate to do so after evaluating the 
petition. the agency would publish a 
notice proposing to adopt the 
manufacturer's test procedure. After 
considering those comments. the agency 
would then decide whether the 
procedure should be added to Standard 
No. 208. If it decided to do so. and if 
the procedure were suitable for the 
DASS of any other vehicles. then the 
procedure could be used by those 
manufacturers of those vehicles as well 
as by the petitioning manufacturer. The 
agency intends to minimize the number 
of different test procedures that are 
adopted for DASS and to ensure 
ultimately that similar DASS are tested 
in the same way. 

We have also decided to change our 
proposed injury criteria. We have 
decided to drop our proposal for a new 
combined thoracic index (CTI) and 
instead maintain separate limits for 
thoracic acceleration and deflection.5 
While CTI may be a better predictor of 
thoracic injury than chest acceleration 
and chest deflection independently, 
there is debate in the biomechanics 
community about the interpretation of 
the data. Consequently, we are pursuing 
further research to resolve the issues. 

We are also proposing to change the 
existing head injury criterion (HIC) for 
the 50th percentile adult male dummy.6 

5The Ihorw is the chert area. 
'HtC conrlrtrofa formula whlch utlilzer data 

regarding the acceleralion or the dummy head in 
vehlcle less to produce a number lo determine 
cOmp1iS"Ce 

because this method allowedihe HIC- 
measurement to indirectly capture risk 
of neck injury (until recently. a direct 
indication of neck injury risk was not a 
part of Standard 208). With the addition 
of specific neck injury criteria to 
Standard 208, the agencycan switch to 
a 15 ms measurement interval which 
better corresponds to the underlying 
biomechanical research. We are 
proposing to change the HIC time 
interval to a maximum of 15 
milliseconds for all dummy sizes and to 
revise the HIC limits by commensurate 
amounts. based on a scaling from the 
proposed new limit for the 50th 
percentile adult male dummy. 

We are proposing a neck injury 
criteria (Nil] limit of 1.0. the calculation 
of which has been revised since the 
NPRM. In the NPRM. we requested 
comments on performance limits of 
Nij=l. and Nij=1.4. After considering the 
comments, the available biomechanical 
data. and testing which indicates that 
the more conservative or stringent value 
of 1.0 can be met in current production 
vehicles, we are proposing a limit of 1.0. 
The formulae underlying the calculation 
of Nii for smaller dummies incoroorate 

" 
suscrpl~tiility olchildren 10 q u r y  

t ina l ly  we are propovng two 
aiterndtive cra5h tests for evaluating the 
effectiveness of an advanced air bag in 
protecting unbelted occupants in a 
relatively high speed crash. These tests 
would be conducted with dummies 
representing 50th percentile adult males 
as well as with ones representing 5th 
percentile adult females. We 
contemplate adopting one of these tests 
in a final rule, although we could decide 
to require elements of both alternatives. 
We believe that crashing a complete 
vehicle into a barrier is needed to 
address the type of situation for which 
air bags are designed: frontal crashes 
involving vehicles striking another 
object with sufficient force that the 
impact of an occupant with the steering 
wheel. dashboard. or other interior 
surface could result in severe inJuries or 
death. 

The first alternative is an unbelted 
rigid barrier test (perpendicular and up 
to t 30 degrees oblique to 
perpendicular) with a maximum speed 
to be established in the final rule within 
the range of 40 to 48 km/h (25 to 30 
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mph). This alternative is similar to the 
test included in our 1998 NPRM. The 
agency's intent in this rulemaking is to 
maximize. to the extent consistent with 
TEA 21, the protection that air bags offer 
in crashes potentially resulting in fatal 
injuries. Thus. the agency's preference 
is to establish such a test requirement at 
as high a severity as practicable. The 40 
kmlh (25 mph) lower end of the 
maximum test speed range is set forth 
for comment in this notice to ensure 
that commenters address a crash test 
recommended by the Alliance of 
Automobile Manufacturers in late 
August 1999. If we reduce the maximum 
speed to 40 km/h (25 mph) 
permanently. we might increase the 
maximum speed ofthe belted rigid 
barrier test from the current 48 km/h to 
56 kmlh (30 to 35 mph). The increase 
could go into effect after the TEA 21 
phase-in period. 

The second alternative is an unbelted 
offset deformable barrier test with a 
maximum speed to be established in the 
final rule within the range of 48 to 56 
km/h (30 to 35 mph). The vehicle would 
have to meet the requirements both in 
tests with the driver side of the vehicle 
engaged with the barrier and in tests 
with the passenger side engaged. As in 
the case of the first alternative. if the 
agency selected this second alternative 
for the final rule. it would establish the 
maximum speed at as high a level as 
practicable. consistent with TEA 21. to 
maximize the improvement in occupant 
protection in potentially fatal crashes. 

Regardless of which unbelted test or 
tests we ultimately adopt. we would 
retain a belfed rigid barrier test with a 
maximum speed of 48 km/h (30 mph) 
with both 50th percentile adult male 
and 5th percentile adult female 
dummies during the TEA 21 phase-in 
period.7 Further. we are continuing to 
propose an up-10-40 km/h (25 mph) 
offset deformable barrier test 
requirement, using belted 5th percentile 
adult female dummies. 

We are also continuing to propose to 
eliminate provisions which allow 
original equipment (OE) and retrofit on- 
off switches under specified 
circumstances. Instead of proposing to 
phase these provisions out as advanced 
air bags are phased in, as proposed in 
the NPRM. we are proposing to allow 
OE and retrofit on-off switches to be 
installed under the same conditions that 
currently apply for all vehicles 
produced prior to September 1 .  2005. 

'As nosed abave. If we prmsnently reduce the 
maxlmum test s p e d  for the unbelted rlgld barrler 
ley 10 40 M h  I25 mphl. we mlghl Incce8se the 
mdxlmum lest s p e d  for the belted rlgid barrler test 
10 56 km/h (35 mph). clfecllve sometime aner Ulal 
phase.in p r i o d .  
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the date by which all vehicles must 
have an advanced air bag system. We 
believe that by that time consumer 
confidence in the advanced air bag 
systems will be sufficiently strong to 
remove any desire for a manual on~off  
switch in vehicles produced with an 
advanced air bag. 

NHTSA is proposing a replacement 
for the permanent sun visor label for 
vehicles certified as meeting the 
requirements of this proposed rule. The 
label would have new graphics and 
contain statements regarding belt use 
and seating children in the rear seat. In 
addition. we are proposing a new 
temporary label that states that the 
vehicle meets the new requirements for 
advanced air bags. This label would 
replace the existing temporary label and 
include statements regarding seat belt 
use and children in rear seats 
11. Background 
A. Statutory Requiremenfs 

As part ofTEA 2 I ,  Congress required 
us to issue an NPRM and final rule 
meeting two different. equally important 
goals: 
to improve occupantprorecrion for occupants 
of different slzes. belted and unbelted. under 
Federal Motor Vehlcle Safety Standard No. 
208. while minimizing the risk to Infanrs. 
children. and other occupants from injuries 
and deaths caused by alr bags. by means that 
include advanced air bags. 

(Emphasis added.) 8 
The Act provided that we were to 

issue the final rule by September I, 
1999. However. if we determined that 
the final rule could not be completed by 
that date. the Act provided that the final 
rule could be issued as late as March 1. 
2000. Because of the complexity of the 
issues and the need to issue this 
SNPRM. we determined that the final 
rule could not be completed by 
September 1. 1999. Under the Act. the 
final rule must therefore be issued by 
March 1, 2000. 

TEA 21 addressed various other 
issues. including the effective date for 
the flnal rule. A complete discussion of 
the Act's provisions is included in the 
1998NPRM. See63FR49961. 

B. Existing Air Bag Requirements 
Pursuant to a provision in the 

lntermodal Surface Transportation 
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Efficiency Act of 1991 (ISTEA). 
Standard No. 208 requires all passenger 
cars and light trucks to provide 
automatic protection by means of air 

baRz automatic protection 
requirements are performance 
requirements. The standard does not 
specify the design of an air bag. Instead. 
when tested under specified test 
conditions. vehicles must meet 
specified limits for injury criteria. 
including criteria for the head, chest 
and thighs. measured on 50th percentile 
adult male test dummies. 

Until recently. these criteria limits 
had to be met for air bag-equipped 
vehicles in barrier crashes at speeds up 
to 48 kmlh (30 mph). both with the 
dummies belted and with them 
unbelted. However, on March 19.1997. 
we published a final rule providing 
manufacturers with the option of 
certifying the air bag performance of 
their vehicles with an unbelted dummy 
in a sled test incorporating a 125 
millisecond standardized crash pulse 
instead of in a vehicle-to-barrier crash 
test. We made this amendment 
Drimarilv lo exDedite manufacturer 
efforts to  reduce the force of air bags as 
the deploy. 

&der the March 1997 final rule, the 
sled test option was scheduled to 
terminate on SeDtember 1, 2001, We 
believed there was no need to 
permanently reduce Standard No. 208's 
performance requirements, since a 
variety of longer term alternatives were 
available to manufacturers to address 
adverse effects of air bags. 

The September 1. 2001 termination 
date for the sled test option was 
superseded by a provision in TEA 21. In 
a paragraph titled "Coordination of 
Effective Dates," the Act provides that 
the unbelted sled test option "shall 
remain in effect unless and until 
changed by [the final rule for advanced 
air bags]." 
C. Sepfember 1998 NPRM 

1998. we published in the Federal 
Register (63 FR 49958) a notice of 
proposed rulemaking BIPRM) to 
upgrade Standard No. 208. Occupanf 
Crash Protection. to require vehicles to 

Pursuant toTEA 2 1 .  on September 18. 

9TEA21 IsIhu~Lhesecond Inaruccerslonol 
COngresriond act3 modifying the Deprtmenl'r 
1984 f l d  rule reprdlng aulDmstlC protection. That 
n u l  rule mandated a ~ t o m t i ~  protection. but 
expllcltly pmvlded dlrcretlon wilh respect to the 
l y p  of a u f m "  protection (auiomailc seat belts 
and air bags). and lmpllcltly provlded discrellon 
wlth respect to the use of advanced a1r bag 
Iechnologies. ISTEA ellmlnafed the nrrt a n a  of 
dlscretlon. mandating the bitallatlon 01 air bags. 
TEA 21 ellmlnafer the second area of dlwretlon. 
mandallng the use of advanced alr bag trhnalagles. 
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be equipped with advanced air bags that 
meet new. more rigorous performance 
requirements. The advanced air bags 
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size of these dummies are representative 
of not only small women, but also many 
teemKen. 

would be required in some new 
passenger cars and light trucks 
beginning September I .  2002. and in all 
new cars and light trucks beginning 
September I .  2005. 

bags have been shown lo be highly 
effective in saving lives. They reduce 
fatalities in frontal crashes by about 30 
percent. However, they also sometimes 
cause fatalities to infants in rear facing 
child safety seats and out-of-position 
occupants. 

In the 1998 NPRM. we presented a 
full discussion of the safety issues 
related to air bags. We also presented a 
discussion of our comorehensive DIan to 

As we explained in that document. air 

- 
In addition Io the existing rigid barrier 

test. representing a relatively "stiff' or 
"hard" pulse crash in perpendicular 
tests and a more moderate pulse crash 
in oblique tests. we proposed to add a 
deformable barrier crash test. 
representing a relatlvely "soft" pulse 
crash. This proposed new crash test 
requirement was intended to ensure that 
air bag systems are designed so that they 
do not deploy too late. Some current air 
bags deploy relatively late in certain 
types of crashes. If an air bag deploys 
too late. normally seated occupants may 
move too close to the air bag before it  
starts to Inflate. In such a situation. the . 

address air bag fatalitics which 
includes requiring advarv eti air bags as 
a long-terrii solution 

We proposed io add a new 51.1 of 
requirements to vrevrnt air trans from 

air  Irag is IPS likely to protect the 
occupant and may pow a risk to the 
occupant We proposed tu use 5th 
peireniiie adult female dumrnir, ~1 this 
test 

cabsing injuries k d  to improve the 
protection that they provide occupants 
in frontal crashes. There would be 
several new performance requirements 
to ensure that the advanced air bags do 
not pose unreasonable risks to out-of- 
position occupants. 

The NPRM gave alternative options 
for complying with those requirements 
so that vehicle manufacturen would be 
free to choose from a variety of effective 
technological solutions and to develop 
new ones if they so desire. With this 
flexibility. they could use technologies 
that modulate or otherwise control air 
bag deployment so deploying air bags 
do not cause serious iniuries or that 

We also proposed to phase out the 
unbelted sled test option as we phased 
in requirements for advanced air bags, 
We acknowledged that the sled test 
option has been an expedient and useful 
temporary measure to ensure that the 
vehicle manufacturers could quickly 
redesign all of their air bags and to help 
ensure that some protection would 
continue to be provided. Nevertheless. 
we stated that we did not consider sled 
testing to be an adequate long-term 
means of assessing the extent of 
occupant protection that a vehicle and 
its air bag will afford occupants in the 
real world. - 

prevent air bag deployment if children 
or out-of-position occupants are present. 

To ensure that the new air bags are 
designed to avoid causing injury to a 
broad array of occupants. we proposed 
test reouirements wine dummies 

Finally, we proposed new andfor 
upgraded injury criteria for each of the 
proposed new test requirements, and 
also proposed to upgrade some of the 
injury criteria for the standard's existing 
tnrr r~nllilPm-ntC 

Y ._I. . " ~  -..-... L,..". 
represinling 12-month-old. 3-year-old 
and 6-year-old children. and 5th D. Public Comments 
percentile adult females. as well as tests 
representing 50th percentile adult 
males. We noted that many of the 
proposed test procedures were new, and 
specifically requested comments with 
respect to their suitability for measuring 
the performance of the various 
advanced systems under development. 

We also proposed requirements to 
ensure that the new air bags are 
designed to cushion and protect an 
array of belted and unbelted occupants. 
including teenagers and small women. 
The standards current dvnamic crash 

We received comments from a wide 
range of interested persons including 
vehicle manufacturers. air bag 
manufacturers. insurance companies, 
public interest groups, academia, and 
government. Commenters generally 
supported the goals mandated by TEA 
21-improving the benefltsof air bags, 
while minimizing risks from air bags- 
but expressed widely differing vlews as 
to how to accomplish those goals. 

In this section of the preamble, we 
summarize the comments. oarticularlv 

test requirements specifithe use of 50th 
percentile adult male dummies only 
We propocrrl also IO specify use of 5th 
percentile adult female dummies in 
dynawrc crash tests Thp weight and 

those relating IO the major ;sues. 
' 

Recause of the large number of pulilic 
comments. we have Included a 
representative sample uf the comments 
and the commenters who made them 
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I .  Tests for Requirements To Improve 
Occupant Protection for Different Size 
Occupants. Belted and tinbelted 

a. Belted Rigid Barrier Test. 
A number of vehicle manufacturers 

opposed adding a belted rigid barrier 
test using 5th percentile adult female 
dummies. These commenters argued 
that this particular test is redundant 
given the existing belted barrier test 
using 50th percentile adult male 
dummies and the other proposed tesb 
using 5th percentile adult female 
dummies. 

The commentsof the vehicle 
manufacturers on this issue were 
reflective of a more general theme 
running through their comments. 1.e.. 
they believed the NPRM was overly 
complex and included too many tests. 

b. tinbelted Rigid Barrier Test. 
Commenters had sharply different 

views on our proposal to phase out the 
unbelted sled test option and reinstate 
the up-10-48 km/h (30 mph) unbelted 
rigid barrier test. Many commenters. 
including all vehicle manufacturers and 
the Insurance Institute for Highway 
Safety (IlHS). strongly opposed 
reinstating the unbelted rigid barrier 
test. These commenters generally argued 
that reinstating this test would 
necessitate a return to "overly 
aggressive" air bags and that the test is 
not representative of typical real world 
crashes. Vehicle manufacturers 
requested that the sled test option 
remain available for the long term. On 
the issue of possible alternative 
unbelted tests. llHS suggested that. if we 
wish to phase out the sled test. we 
should consider replacing it with a 56 
kmfh (35 mph) offset deformable barrier 
test. 

On August 31. 1999. however, vehicle 
manufacturers and their trade 
associations. Alliance and AIAM. 
announced to the agency a recently 
reached consensus recommendation for 
an unbelted crash test. The industry 
recommended an unbelted rigid barrier 
crash test at 40 kmfh (25 mph) using 
both 50th percentile adult male 
dummies and 5th percentile adult 
female dummies. The test would be 
conducted in the perpendicular mode 
only. i.e.. there would be no oblique 
tests. No supponingdata or written 
analyses were submitted to the agency 
at that meeting. 

number of advocacy groups, argued that 
the upto-48 km/h (30 mph) unbelted 
rigid barrier test is representative of a 
significant portion of real world crashes, 
and that improvements in vehicle and 
air bag designs will enable 
manufacturers to meet the test without 

Other commenters. including a 
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safety tradeoffs Public Citizen argued 
that while the mariufacturersartrmpt to 
blame the unheltrd barrier t e ~ t  far the 
deaths and injuries caused by air bags 
a closer examination suggests that 
manufacturers' design selection is the 
real cause of injuries I t  funtier argued 
that 1 EA 21 contemplates that rieither 
belted occupants nor unbelted 
occupants be favored under Standard 
208 and that both deserve safe and 
effective protection by a i r  bags 

c Up-10.40 km/h (25 niph) Offsrt 
Deformahie narricr 'rest 

Commenters views on the proposed 
up-to.25.mph belted offset deformable 
barrier test mere nnxed, but moctly 
supportive Mail) cummenten 
includingseveral advocac) groups and 
a number of vehicle manufacturers. 
supported the addition of an off5et 
deformable harrier test 

requeued that the test tie conducted 
only with thp drner's side engaged 
instead of with either side engagrd as 
proposed in  the NPRhl The Association 
of Internatir,rial Automobile 
Manufacturers (AIAhl) stated that a tu51 
with the driver s side engaged nould 
more likely produce "worst case" driver 
out-of-position locations and possible 
driver-side intrusion. and that a 
passenger side offset test would be 
redundant Another suggestion made by 
some vehicle manuldcturers was to 
conduct the test only d t  40 km/h (25 
mph). rather than at speeds up to 40 
kmlh (25 mph) 

Gerirrai Motors (GM) stated that it 
aareed uith the addition of thr  offset 

Some \.ehrrlv rnanularrurrm 

While commenters generally 
supported adding tests for infant safety. 
they raised a number of issues about the 
proposed tests. 

The vehicle manufacturers opposed 
the proposal to test with any infant seat 
manufactured during approximately the 
10 years prior to the date of vehicle 
manufacture. citing practicability 
concerns. A number of vehicle 
manufacturers also argued that the 
agency proposed too many test 
positions. Commenters raised numerous 
concerns about the specific details of 
the proposed test procedures. 

agency require suppression in the 
presence of infants. instead of 
permitting a low.risk deployment 
option as well. These commenters cited 
uncertainties related to injury risk for 
infants and the lack of infant 
biomechanical data. They further 
questioned if there is any benefit from 
air bag deployments for infants. 

A number of commenters also raised 
concerns about whether suppression 
devices will be ready in time to meet the 
requirements for advanced air bags, and 
how reliable they will be. 

h. Tests to minimize risks to children. 
Commenters' views on the proposed 

tests for child safety were similar to 
those fur infant safety. While supportive 
of adding tests in this area. vehicle 
manufacturers raised concerns about the 
number of child restraints. number of 
tests. and, in some cases. availability of 
reliable suppression devices. 

A number of commenters raised 
concerns about whether current child 

Some commenters suggested that the 

Commenters also raised numerous 
technical issues concerning the dynamic 
out-of-position test IS29 of the 
regulatory text proposed in the NPRM) 
Some commenters stated that the 
dummy trajectories resulting in this test 
are unrealistic. and that the proposed 
vehicle crash test is neither repeatable 
nor reproducible. Others stated that the 
dummies do not move close enough to 
the air bag prior to deployment to 
represent a worst case out-of-position 
situation. 

c. Tests to minimize risks to adults. 
Commenters generally supported 

adding a low-risk deployment test using 
a 5th percentile adult female dummy at 
the driver seating position, although 
they raised a number of issues about the 
proposed test procedure. GM 
recommended that the driver low risk 
deployment test be made into a 
component test. outside of the vehicle. 

Commenters also raised the same 
concerns about the proposed options for 
automatic suppression features that 
suppress the air bag when an occupant 
is out-of-position (S27) and for the 
dynamic out-of-position test (S29) as 
they did in the context of tests to 
minimize risks to children. 

GM recommended that the agency 
also propose a low-risk deployment test 
using a 5th percentile adult female 
dummy at the passenger position. That 
company noted that if manufacturers 
selected the suppression (presence) 
option for child safety. there would be 
no out-of-position test limiting 
aggressivity for adult passengers. 
3. lniurv Criteria 

. I  

&furmabie barrier le51 only 11 the dummi?s are sufficiently tiuniari.iike to c~~~~~~~~ rlUmerol,S highly 
uritielted sled test option remained In be appropriate test devices for wnie  of 
effert G!J stared that the offset tpchnrcal Issues concerr,ing srverai of 

r , , , , r > n < 4  ,.,i,,n, rlll"li. ."A the advanced technologies under ~ ~ ~ - - ~  -...., "., L...~.."Y..Y 
performance limits. Some commenters 
questioned the biomechanical basis for 
certain of the proposed new injury 
criteria, The AAMA suggested 
essenfia~~y a completely revised Set of 
injury criteria. 

E. Events Since Seprember 1998 
A number of events relevant to this 

rulemaking have occurred since 
publication of the NPRM in September 
1998. First. the development of 
advanced air bags by suppliers and 
vehicle manufacturers has continued. 

Acura introduced dual stage 
passewer side air bans in its MY 1999 

deformable barrier test augments the 
sled test by addressing the crash sensing 
aspects of performance. 

addition ofa  40 kmlh (25 mph) belted 
offset deformable barrier test for the 5th 
percentile female is unnecessary in light 
of future "depowered" and/or advanced 
air bags. That commenter stated that 
injury risks to small  occupants sitting 
near the driver air hag are adequately 
assessed using the proposed out-of- 
position. low-risk deployment tests. 
which it endorses. 

that air bags might be designed so that 

development. By way i f  example. 
concern was expressed that suppression 
devices that work by sensing the 
distributed weight pattern of a child on 
a seat may not recognize the pattern of 
a test dummy. 

technical issues concerning the 
proposed options for automatic 
suppression features that suppress the 
air bag when an occupant is out-of- 
position 627 of the regulatory text 
proposed in the NPRM). Some 
commenters argued that the proposal to 

Some vehicle manufacturers indicated test automatic suppression features 
using a moving headform is not 

DaimlerChrysler argued that the 

Commenters raised numerous 

they would notdeploy In 40 km/h (25 
mph) offset crashes. 

2. Tests for Requirements To Minimize 
the Risk to Infants. Children and Other 
Occupants From lnjurles and Deaths 
Caused by Air Bags 

a. Tests to minimize risks to Infants. 

appropriate for some of the devices 
under development. such as sensors 
designed to track the full body of the 
occupant and not Just the head. Others 
expressed difficulties related to defining 
the size. shape, and orientation of the 
suppression plane, as well as the 
maximum response time of the system. 

Acura RL. Accordingto Acura's press 
release, "1t)he dual stage air bags were 
designed to reduce the inflation speed 
to help protect children or small-framed 
adults. In a low speed collision. the 
dual-stage inflator system is triggered in 
sequence resulting in slower air bag 
deployment with less initial force. In 
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higher speed collisions. both inflators 
operate simultaneously for full 
immediate inflation. The air bag system 
logic also controls the operation of the 
seat belt pretensioners. A new feature of 
the system detects whether the 
passenger's seat belt is fastened. If the 
seat belt is not fastened. the air bag 
deploys at full force a t  a lower collision 
speed to help offer more protection to 
the unbelted occupant." 

Ford publicly announced in January 
1999 that it will introduce advanced 
technology enabling its cars and trucks 
to analyze crash conditions and to use 
the results of the analyses in activating 
safety devices to better protect a range 
of occupants in a variety of frontal crash 
situations. Ford stated that its Advanced 
Restraints System features nearly a 
dozen technologically advanced 
components that work together to give 
front-seat occupants significantly 
enhanced protection during frontal 
crashes. taking into account their 
seating position, safety belt use and 
crash severity. That company indicated 
that elementsof the svstem. whlch 
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plans to introduce various advanced 
technologies. We have also received 
confidential information from suppliers. 

Second, in April 1999. we held a 
public technical workshop concerning 
biomechanical injury criteria. The 
purpose of the workshop was to provide 
an additional opportunity for a 
continuing dialog with the 
biomechanicscommunityand the 
public to assure that we considered 
ap ropriate injury criteria. 

fhird,  we have analyzed the public 
comments and also conducted 
additional testing. We conducted 
additional tests of current vehicles with 
redesigned air bags to determine how 
they perform In 48 km/h (30 mph) rigid 
barrier crash tests. We selected vehicles 
that varied by class, stiffness, and 
manufacturer. We also used both 5th 
percentile adult female dummies and 
50th percentile adult male dummies. 
belted and unbelted. We also conducted 
tests of several current vehicles with 
redesigned air bags to determine how 
they perform in 40 kmlh (25 mph) rigid 
barrier crash tests, 48 kmlh (30 mDh) 30 

features technologies-such as crash 
severity sensors, a driver-seat position 
sensor. a passenger weight sensor. safety 
belt usage sensors. dual-stage inflating 
air bags. safety belt pretensioners and 
energy management retractors. will 
debut in vehicles beginning in the 1999 
calendar year. Ford stated that the 
company will introduce these new 
technologies on new and significantly 
freshened models until all its passenger 
cars. trucks and sport utility vehicles 
have the complete Advanced Restraints 
System. 

GM publicly announced in February 
1999 that it will introduce technology in 
MY 2000 that is designed to detect the 
vresence of a small child in the front 

degree right/left angular barrier thst; 
(belted/unbelted). 56 kmlh (35 mph) 
leftlright side offset fixed deformable 
barrier crash tests, low speed 24 to 40 
kmlh (15 to 25 mph) offset deformable 
crash tests and static out-of-position 
tests. We also conducted sled tests at 
dlfferent crash severities with 95th 
percentile adult male dummies and MY 
1999 and MY 1997 replacement air bags, 

Fourth. we have continued to analyze 
available data to see how redesigned air 
bags are performing in the real world. 
We analyzed 1996 to 1998 Fatality 
Analysis Reporting System (FARS) data 
and found essentially the same number 
of fatalities in frontal impacts for MY 
1996 vehicles in 1996 FARS (730)~ as in . ~ ,. ~ ~ ~~. ~~ ~~~ 

pasenger seat and suppress ihe 
deployment of the passenger frontal air 
bag in the event of a frontal crash tiI 

M Y  1997 vehicles 1,) 1997 FARS (776). 
as In h f Y  1998 vehicles In 1998 FARS 
1732) The fatality rates per millioii 

stated that weight-based sensors. 
coupled with pattern recognition 
technology. will distinguish between a 
child and a small adult female whose 
weight may be similar to a large child 
restrained in a child safety seat. If the 
front passenger seat is occupied by a 
small child, whether in a child safety 
seat or not. GM said that the air bag will 
not deploy. GM stated that it will 
introduce this technology on the 
Cadillac Seville in the 2000 calendar 
year. and that i t  has a roll-out plan to 
extend this technology throughout its 
product line. 

We have received more detailed 
confidential information from GM and 
Ford concerning their plans. as well as 
confidential information from other auto 
manufacturers concerning their latest 

registered vehicles indicate that MY 
1996 (56 per million registered vehicles) 
had essentially the same fatality rates as 
MY 1997 vehicles (55). while MY 1998 
vehicles had a lower fatality rate (50). 
After controlling for safety belt use 
rates. that is. estimating the number of 
fatalities in each year if all three years 
had the same 1998 usage rate, the 
fatality rates per million registered 
vehicles were the same for MY 1996 and 
MY 1997 (53). while MY 1998 had a 
lower fatality rate (50). Since an 
estimated 87 percent of MY 1998 
vehicles have redesigned air bags, this 
suggests that there is essentially the 
same or slightly better protection 
provided by the redesigned air bags 
compared to pre-MY 1998 air bags. In 
assessing the significance of this 
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information. we will consider the 
agency tests in which most of the tested 
vehicles. although certified to the sled 
tests. met or exceeded the historical 
performance requirements of the 48 
kmlh (30 mph) rigid barrier crash test. 

Another analysis compared the 
percent of fatalities in frontal impacts to 
all impacts for MY 1996 vehicles in 
calendar year 1996 (38.9%). to MY 1997 
vehicles in calendar year 1997 (41.3%). 
and to MY 1998 vehicles in the first 6- 
months of calendar year 1998 (39.6%). 
As noted above. most of the MY 1998 
vehicles have redesigned air bags. No 
statistically significant difference was 
found between the three sets of data. 
Again, this implies that the overall 
protection provided by the redesigned 
air bags is essentially the same as that 
provided by pre~MY 1998 air bags. 

Fifth. on August 31. 1999. and again 
on September 14. 1999, the vehicle 
manufacturers and their trade 
associations met with the agency and 
presented a consensus recommendation 
for an unbelted crash test. The industry 
recommended an unbelted rigid barrier 
crash test at 40 kmlh (25 mph) using 
both 50th percentile adult male 
dummies and 5th percentile adult 
female dummies. A letter regarding this 
recommendation was received from the 
Alliance (dated September 2. 1999).10 

In a letter dated September 16. 1999. 
an assortment of commenters. including 
vehicle manufacturers. vehicle insurers. 
the American Automobile Association, 
the National Automobile Dealers 
Association, the American International 
Automobile Dealers Association, the 
American Trauma Society. the National 
Safety Council. IIHS. and the National 
Association of Governors' Highway 
Safety Representatives. opposed a return 
to the 30 mph unbelted rigid barrier test. 
This letter argued that a return to this 
test would require an overall increase in 
air bag maximum energy levels with a 
concomitant increase in risk. No 
supporting data or analysis 
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accompanied the letter. The letter also 
urged that NHTSA focus this 
Nlemaking on reducing the risk of air 
bags to children and others, especially 
in low speed crashes. as compared to 
the agency's attempting to increase air 
bag-related benefits for unbelted 
occupants in higher speed crashes. 

In a letter dated September 29, 1999. 
Public Citizen. the Center for Auto 
Safety. and Parents for Safer Air Bags 
stated that they were "concerned by 
news reports that a consortium of 
vehicle manufacturers and insurers is 
pressing the agency not to reinstate the 
30 mph barrier crash test for unbelted 
occupants." These organizations argued 
that the industry's position is based on 
the erroneous premise that protection of 
unbelted occupants in high-speed 
collisions causes the bags to be 
hazardous to small occupants in low- 

tests so that we could reduce the 
number of originally proposed tern 
without significantly affecting the 
benefitsofthe NPRM. We were 
persuaded by the commenters that 
reducing the amount of testing was 
important. given resource limitations, 
and the costs to manufacturers 
associated with certifying vehicles to 
such a large number of new test 
requirements. At the same time. we 
wanted to be sure that the SNPRM 
includes sufficient tests to ensure that 
air bags are redesigned to meet the goals 
mandated by TEA 21 

Given the continued debate over what 
requirements should be relied upon to 
ensure protection to unbelted 
occupants, we also wanted to be sure 
that we have considered and received 
the benefit of public comments on the 
various alternative approaches reflecting 

speeds because we want to be sure that 
the standard does not inadvertently 
create incentives to push deployment 
thresholds downward. Le., cause air 
bags to be deployed at lower speeds. 

Possible higher speed belted rigid 
barrier rest. We are also specifically 
requesting comment on a similar option 
for the belted test requirement. in which 
a 48 kmlh (30 mph) test would he in 
effect through the TEA 21 phase-in, to 
be subsequentlyrepiaced with a 56 kml 
h (35 mph) test. using both 5th 
percentile adult female and 50th 
percentile adult male dummies. 

Reduced number of resrs. We have 
significantly reduced the rota1 number 
of proposed tests. In a number of 
situations, we have tentatively 
concluded that a proposed test could be 
deleted because the performance we 
sought to secure by means of that test 

speed collisions.'' Theyalso argued that 
abandonment of the unbelted 30 mph 
unbelted test would obviate the very 
purpose of the present Nlemaking. the 
development and introduction of 
advanced air bags, and result in the use 
of generic "lowest common 
denominator" systems that can be 
readily be fitted in any vehicle but 
which seriously compromise safety. The 
letter stated that it should not be 
forgotten that air bags were originally 
conceived to protect unbelted occupants 
in horrific frontal collisions, and that 
this remains their principal efficacy to 
this day. 
111. SNPRh4 for Advanced Air Bags 
A. Introduction 

Our primary goals in this Nlemaking 
continue to be those set for us by TEA 
21. Le.. to improve occupant protection 
for occupants of different sizes. belted 
and unbelted. while minimizing the risk 
to infants. children, and other occupants 
from injuries and deaths caused by air 
bags. Further. we are seeking to ensure 
that the needed improvements in 
occupant protection are made in 
accordance with the statutory 
implementation schedule. After 
carefully reviewing the comments on 
the NPRM and other available 
information, we have developed an 
SNPRM to accomplish these goals. 

In developlng this SNPRM. we 
focused on picking the most appropriate 

1, The letter argued that the d a y  record or many 
well-designed air bag ryaemr over a ten year period 
belles thls premlre. The leiler slated that a varleiy 
ofderlgn lealures allow lor protection of unkiled 
acupanrr in severe crasher Wllhoul lmprlng 

and = I 1 4  vehicle ~uuctures with P longer crash 
pulu. variable lnnallon forcer bared on crash 
revcrlry. higher thresholds (including "dud 
lhrerholdr") and laterally-bled innailon. 

signincant innation TIS*S in  IO^.^^ c ~ I I I ~ I ~ ~ ~ .  

the viewsand information now 
available to us. 

The most significant differences 
between the NPRM and the SNPRM can 
be summarized as follows: 

Two alternative unbelred resrs. 
While we proposed one unbelted test in 
the NPRM. an up-to-48 kmlh (30 mph) 
rigid barrier test. we are proposing and 
seeking comments on two alternative 
unbelted tests in this SNPRM. The first 
alternative is an unbelted rigid barrier 
test with a minimum speed of29 kml 
h (18 mph) and a maximum speed to be 
established wlthin the range of 40 to 48 
kmlh (25 to 30 mph). Within this 
alternative. the potential exists for a 
phase-in sequence in which the 
maxlmum speed would Initially be set 
at 40 kmlh (25 mph) to provide vehicle 
manufacturers additional flexibility 
when they are introducing advanced air 
bags during the phase-in. Under this 
phase-in sequence. the flnal rule could 
provide that a maximum speed of 48 
km/h (30 mph) would apply after a 
reasonable period of time. If we reduce 
the maximum speed to 40 kmlh (25 
mph) permanently. we might also 
increase the maximum speed of the 
belted rigid barrier test from the current 
48 km/h to 56 kmlh (30 to 35 mph). The 
second alternative is an unbelted offset 
deformable barrier test with a minimum 
speed of 35 kmlh (22 mph) and a 
maxlmum speed to be established 
within the range of 48  to 56 kmlh (30 
to 35 mph). The latter alternatlve was 
developed in response to a 
recommendation made by IIHS in its 
comment on the NPRM. ' 2  We are 
proposlng the 29 and 35 kmlh (18 and 
22 mph) lower ends of the ranges of test 

izIIHS'sviewr have changed slnce msklngthat 
mommendatlon. 1 0  current view arc discusseed 
bplow. 

I 

would largely he assured by one or more 
of the other tests. 

proposed up-to-40 kmlh (25 mph) offset 
crash test using belted 5th percentile 
adult femaledummies would be 
conducted only with the driver side of 
the vehicle engaged. instead of both 
with the driver side and with the 
passenger side engaged. - Ensuring rhat cerrain sratic 
suppression systems can detecr real 
children and adults. For our proposed 
static test requirements for systems (e.g.. 
weight sensors) which suppress air bags 
in the presence of infants and children. 
we are proposing a new option which 
would permit manufacturers to certify 
to requirements referencing children, 
instead of 3-year-old and &year-old 
child dummies, in a stationaryvehicle 
to test the suppression systems. (This 
option would not apply to systems 
designed to suppress the air bags only 
when an infant is present.) Adult 
human beings could also be used in the 
place of 5th percentile adult female 
dummies for the portions of those static 
test requirements which make sure that 
the air bag is activated for adults. Steps 
would be taken to ensure the safety of 
all subjects used for these tests. 

Reduced number of childresrrainrs 
used for resring suppression systems. 
Instead of requiring manufacturers to 
assure compliance of a vehicle in tesrs 
using any child restraint which was 
manufactured for sale in the United 
States any time during a specified 
period prior to the manufacture of the 
vehicle, we would require them to 
assure compliance using any child 
restraint on a relatively short list of 
specific child restraint models. Those 
models would be chosen to be 
representative of the array of available 
child restraints. The list would be 

Reduced offser resting. The 
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updated from time to time to reflect 
changes in the types of available child 
restraints. 

that suppress the air bag for o u t d  
position occupants. We have 
significantly modified the proposed 
requirements for systems that suppress 
the air bag when an occupant is out of 
position during a crash. In the NPRM. 
we proposed a single test procedure for 
all types of such suppression systems. 
We were persuaded by the commenters 
that the proposed test procedure was 
not appropriate for some of the systems 
that are currently under development. 
Because we did not have sufficient 
information or prototype hardware to 
develop a new test procedure, and 

Modified requiremenB for systems 

because no one test procedure may be 
appropriate for a number of comparably 
eflective suppression technologies. we 
are proposing a provision that would 
permit manufacturers or others to 
petition the agency to establish 
technology-specific test procedures 
under an expedited rulemaking process. 

No full scale dynamic out-of- 
position test requirements. We are 
eliminating from this rulemaking the 
proposed option for full scale dynamic 
out-of-position test requirements (the 
option which included pre~impact 
braking as part of the test procedure) 
We were persuaded by the commenters 
that the proposed test procedure is not 
workable at this time. Moreover. we 
believe this option is unnecessary at this 

time. since other options are available 
for the range of effective technologies 
we understand to be under 
development. 

The existing tests that would be 
retained a s  well as those proposed in 
this SNPRM are identified in Figures la .  
Ib and 2. below. Figures l a  and Ib show 
the two alternative sets of test 
requirements to improve occupant 
protection for different size occupants, 
belted and unbelted. in moderate to 
high speed crashes. Figure 7. shows test 
requirements to minimize the risk to 
infants. children, and other occupants 
from inluries and deaths caused by air 
bags. especially in low speed crashes. 
UlLUNG CODE 401M-P 
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TeSt requircmnu D impmvc wcvpant pmtcction for different s i l t  
OSCUPUltS, 

belted and unkltsd 

Rigid banicr IC% pcrpcndicular and 
up D 30 degrees oblique 

5th pcrccntilc 
adult frmalc dummies 

Ripid bmicr WL pupendbcular onl) 
4Cnh pcrccntile o f s c t  hnlal 

dcformabie bmicr tmt. 
Icft ridt impact 

, Bciecd 
d w c r  and 

1 pwsngcr 
0-40 kmih 

The mmimum sped would k cslablishcd within the rangc of 40 to 48 knrih (25 lo 30 mph) 

**  The madmum speed might be csrablished at 56 km/h (35 mph) if the maximum speed for the unbelted rigid barrier lest were 
pcrmmcntly rcduad 10 40 kmn, (25 mph) 

Figure la. Allemative 1: Test Requiremmls to Improve Occupant Protection for Different Size Occupants, Belted and 
Unbelted 
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5Cnh percentile 
adult mdc dummisr 

40 p e m l i k  O m e l  
hon1.l dcformpblr bmiei 

v~t ,  IcR md riqhl ride 

I 

U"bcl1cd 
Drivrrand 

35-56 brlh 
P.rmga.  

1 Rigid banierlerr, 
j pcpndicularand UP to 

30 dcg- oblique 

I 

SUI percentile 
a d d l  female dummies 

40 psrscn1omct fron!A 
deformable bvricr vst, 

Ira urd right ride impacl 

Rigid barrier Est. 
perpendicular only 

Belted 
Driver and 
Pasrmgsr 
0481Un/h , 

* The maximum speed would bc estnblirhcd within the m g c  of 48 to 56 h h  (30 10 35 mphj 

i 

Figure Ib. Alternative 2: Test Requirements W Improve Occupant Protection for Different Size Occupants, Belted and 
Unbelted 
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OR 

Tcrl requiremcnU lo minimix lhc risk 10 infMS, children m d  other 
o m p m B  ofdmhr  m d  injuries caused by air bag., 

:m facing child safety seal 

I -yruold  dummy 

Suppression 
(presence) 

OR 

OR 

Low risk 
dcploymcnl 

)-yearold 
a d  6-ycar-dd 
child dummies 

! (out of position) 

OR 

Low risk 

51h pcrccnlile 
d u l l  female dummy 

(driver position) 

Supp-ion 

i j (0111 ofposition) 

I I 
! ! Lovriskdeploymsnt ~ 

i j 

Figure 2. Test Requirements to Minimize the Risk to Infants, Children, and Other Occupants fiom Injuries and Deaths 
Caused by Air Bags 
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A discussion of the specific proposed 
test requirements follows. We will first 
discuss requirements to improve 
protection for different size occupants, 
belted and unhelted. and will then 
discuss requirements to minimize risks 
from air har;s. We also discuss in detail 

adequately address soft and long 
duration crash pulses. 

Our NPRM would have required as 
many as a total of I 4  crash tests to 
improve occupant protection. This 
number is based on counting each rigid 
harrier test specifyine use of a particular 

with 5th percentileadult female 
dummies as well as 50th percentile 
adult male dummies. In addition, we 
proposed added injury criteria for the 
chest and neck. 

We proposed to phase out the sled 
test ODtion as we ohased in the 

the major &fferences from the NPRM 

E. Exisfing and Proposed Test 
Requirements 
I .  Tests for Requirements To Improve 
Occupant Protection for Different Size 
Occupants. Belted and Unbelted 

a. September I998 NPRM. 
In the NPRM. we proposed test 

requirements to improve occupant 
protection for different size occupants. 
belted and unhelted. The proposed 
requirements included rigid barrier tests 
and offset deformable harrier tests. 

Under the proposed rigid barrier test 
requirements in the NPRM. vehicles 
would have been required to meet 
injury criteria performance limits. 
including ones for the head. neck, chest, 
and femurs measured on 50th 
percentile adult male and 5th percentile 
adult female test dummies during rigid 
barrier crash tests at any speed up IO 48 
kmfh (30 mph) and over the range of 
vehicle-to-crash-barrier angles from -30 
degrees to +30degrees. Tests with 50th 
percentile adult male dummies would 
be conducted with the vehicle seat in 
the mid-track position; tests with 5th 
percentile adult female dummies would 
be conducted with the vehicle seats in 
the full forward position.'3 Vehicles 
were to meet the injury criteria with 
belted and unhelted dummies. The 
purpose ofthe rigid barrier tests was to 
help ensure that vehicles protect 
different size occupants. belted and 
unbelted. from risk of serious or fatal 
inJury in moderate to high speed 
crashes. 

barrier test requirements. vehicles 
would have been required to meet 
injury criteria performance limits during 
an up-to-40 kmlh (25 mph) frontal offset 
deformable harrier test, using belted 5th 
percentile adult female dummies. The 
frontal offset test would have been 
conducted with either the driver side of 
the vehicle or the passenger side of the 

Under the proposed offset deformable 

tear W C R  the offsel tell wlth lhe driver ride of the 
vehicle engaged with the barrier. and the offset test 
with the passenger rlde of the vehicle cngaged with 
the llanIer. 

rlcd k i t  lo Standard No. 208 In March 1997 a a 
remPomV QPilon 10 simplify and expedite the 
lertlng and Certlncatlon or rederlgned air bae that 
Inflate less a g g ~ s l v e l y .  We did 50 because the lead 
llmr needed for the relatlvely straightloward 
redeslm measures contemdated bv the 

vehicle engaged with the barrier. The 
purpose of this test was to help ensure 15we explained I" the NPRM that we added the 
that vehicle manufacturers design their 
crash sensing and software systems to 

,>More r ~ l n c a l l y .  the seat would be placed In 
ole full forward porillon if the 5fh percenllle adult 
female dummy can be placed in the seat when it 
Is In I h l  position. hhewlre. the seat I s  moved 
back lo the ~103~11 position 10 full loward that will 
allow the dummy 10 be placed In the seal. 

dummy as three test< reflecting the 
assumption that. for typical vehicle and 
air bag designs. there would be three 
worst case conditions: 48 kmfh (30 
mph) at -30 degrees, 48 kmlh (30 mph) 
at 0 degrees. and 48 kmfh (30 mph) a t  
+30 degrees14 

Our proposed requirements for 
improving occupant protection in 
potentially fatal crashes differed from 
the existing Standard No. 208 in several 
important res ects 

First. vehicres would for the first time 
he required to he certified to crash test 
requirements using 5th percentile adult 
female dummies. which would be 
seated in the full forward seat track 
position. Historically. the standard has 
only specified the use of 50th percentile 
adult male dummies seated further 
back. 

Second. vehicles would be reouired 

requiiements for advanced air hags, We 
stated that while we believe the sled test 
option has been an expedient and useful 
temporary measure to ensure that the 
vehicle manufacturers could quickly 
redesign all of their air bags and to help 
ensure that some protection would 
continue to be provided by air bags. we 
did not consider sled testing to he an 
adequate long-term means of assessing 
the cxtent of occupant protection that a 
vehicle and its air bag will afford 
occupants in real world crashes. 

We noted that the sled test. first. does 
not address vehicle factors that can 
significantly affect the level of 
protection provided in the real world 
and, second. is not representative ofa 
significant number of potentially fatal 
real world crashes. Each of these 
limitations is significant. The first . ~ ~ means that sled test results may have 
limited relationship to real world 
performance in many types and levels of 
severity of crash. The second means that 
sled test results may not be a good 
measure of air bag performance in the 
kinds of crashes in which air bags are 
supposed to save lives. While we 
proposed to return to the up-10-48 kml 
h (30 mph) unbelted rigid barrier test 
requirement. we requested comments on 
possible alternative unhelted crash test 
requirements. 

b. Comments on 1998 NPRM. 
Our proposal to reinstate the up-to-48 

kmlh I30 mph) unbelted rigid barrier 
test requirement was by far the most 
extensively debated issue of this 
rulemaking. As noted earlier. 
commenters had sharply different views 
on this aspect of the NPRM. In their 
initial comments. motor vehicle 
manufacturers and their trade 
aSSOciationS strongly opposed returning 
to the up.to.48 km/h (30 mph) unhlted 
rigid barrier and urged that the sled 

permanently. They argued that 

unhelted rigid barrier test would 
prevent continued use of "depowered" 
air bags and require a return to "overly 
aggressive" air hags and that the test is 
not representative of typical real world 
crashes. They argued that the sled test 
includes a crash pulse that is more 
representative of typical real world 
crashes. 

manufacturers and their trade 
associations presented to the agency a 

for the first time IO meet neck injury 
criteria performance HmitS in a crash 
test. Neck injuries are a particular 
concern for persons sitting close IO the 
air bag. 

Third, vehicles would for the first 
time be required to comply with injury 
criteria limits in a 40 kmfh (25 mph) 
frontal offset deformable harrier test 
with belted 5th percentile adult female 
dummies. The only frontal crash tests 
previously specified by the standard 
were rigid barrier tests. 

unbelted sled test option and return to 
the upto-48 kmfh (30 mph) unbelted 
rigid barrier test requirement. 15 

However. it would be more than simply 
returning to the previous test 
requirement, since the unbelted rigid 
harrier test would now be conducted 

Fourth. we proposed to phase out the 

"The munl of I 4  lei15 renear lour rigld barrier 
lest6 (belted 50th prccnllle add1 male dummy. 
unklled 50th prcenlllc adull male dummy. belted 
5th percentile adult female dummy. and unbeikd 
51h prcenutc female dummy). each which test option remain in effect 
are counted as three tesu Thus. the cigid barrier 
LeSfP account for I 2  Ofthe I 4  lerlr. The other lwo reinstating the up.to.48 km/h (30 mph) 

On August 31. 1999. however. vehicle manu6cturem for MY 199iI vehlcl;.. including Ihe 

rhoner than the lead flme for the Lechnaloglcal 
solullom that are the subject of thlr rulemaklng. 

reduction of innator power. wm rtgn~ncant~y 
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consensus recommendation for an bag systems might not be able to Manufacturers (AIAM) stated that a test 
unbelted crash test. The industry distinguish between the offset test and with the driver's side engaged would 
recommended an unbelted rigid barrier a low speed crash during the time the more likely produce worst case driver 
crash test at 40 kmlh (25 mph) using decision whether to deploy the air bag out-of-position locations and possible 
both 50th percentile adult male must be made. If this were the case. an driver-side intrusion, and that a 
dummies and 5th percentile adult air bag system that was designed to meet passenger side offset test would be 
female dummies. The test would be an unbelted 56 km/h (35 mph) offset redundant. Another suggestion made by 
conducted in the perpendicular mode deformable barrier crash test by means some vehicle manufacturers was to 
only. Le.. there would be no unbelted of a high-energy air bag deployment conduct the test only at 40 km/h (25 
oblique tests. Industry representatives might Inappropriately provide the same mph). rather than at speeds up to 40 
argued that oblique tests are not needed kind of deployment in a low speed km/h (25 mph). 
to ensure wide air bags as vehicle crash. thereby posing unnecessary risks General Motors (GM) stated that it 
manufacturers will provide them in to out-of-position occupants. agreed with the addition of the offset 
light of other considerations, e.g.. The Automotive Occupant Restraints deformable barrier test only if the 
general safety considerations. the 48 Council (AORC). representing unbelted sled test option remained in 
kmlh (30 mph) belted rigid barrier crash manufacturers of air bags and seat belts. effect. GM stated that the offset 
testing, and IlHS and European high stated that while it believes the current deformable barrier test augments the 
speed belted offset deformable barrier sled test Option selves a useful Purpose. sled test by addressing the crash sensing 

a sled test cannot provide a complete aspects of erformance. testing. 
In its comments on the NPRM. IlHS assessment of the crash protection Daimler hrysler argued that the 

also opposed returning to the up-10-48 provided by a vehicle/restraint system. addition of a 40 kmlh (25 mph) belted 
kmlh (30 mph) unbelted rigid barrier That organization stated it believes that offset deformable barrier test for the 5th 
test, for reasons similar to those cited by to fully assess crash protection for percentile adult female is unnecessary 
the vehicle manufacturers. However. belted and unbelted occupants. barrier in light of future "depowered" andlor 
that organization suggested that if we crash tests of complete vehicles should advanced air bags. That commenter 
wish to phase out the sled test, we be included in the test requirements of stated that injury risks to small 
should consider replacing i t  with the 56 Standard NO. 208. AORC noted that occupants sitting near the driver air bag 
km/h (35 mph) European offset crash complete vehicle barrier tests Permit the are adequately assessed using the 
into a deformable barrier, using evaluation of the vehicle's Structure and proposed out.of.pos~~ion. low.risk 
unbelted dummies. instead of the rigid its contribution to Occupant Protection. deplo ment tests. which it endorses. 
barrier test. IIHS stated that this AORC recommended that additional 
conflguration would address not only analysis be conducted concerning what We believe that the comments on the 
protection in asymmetric crashes. but barrier and test conditions should be proposed test requirements to improve 
also some issues of intrusion that are included in Standard No. 208. occupant protection for different size 
related to restraint system performance. A number of commenters. including occupants, belted and unbelted. raise 
e.g.. steering column movement. IlHS several public interest groups. argued two primary questions: 
also stated that adoption of this test that the upto-48 km/h (30 mph) 
would be in the direction of unbelted rigid barrier test is unbelted crash test should be included 
harmonizing European and U.S. test representative Of a significant portion of in Standard No. 208? 
procedures, the only difference being real world crashes. and that (2) Are some of the tests proposed in 
using unbelted versus belted dummies. improvements in vehicle and air bag the NPRM redundant. given the other 

On September 14. 1999. however. designs will enable manufacturers to proposed tests? 
IIHS advised us that it now believes that meet the test without safety tradeoffs. In the sections which follow, we will 
an unbelted 56 kmlh (35 mph) offset address what unbelted test requirements 
deformable barrier crash test would be vehicle manufacturers argued in their are needed to address the protection of 
inappropriate. That organization is comments on the NPRM that a belted unbelted teenagers and adults. and what 
concerned that including this test in rigid barrier test using 5th percentile overall set of requirements is needed to 
Standard No. 208 might lead to an adult femaledummies would be improve protection for different size 
increase in unintended high-energy air redundant. They argued that the occupants. belted and unbelted. 
bag deployments. posing risks to out-of- combination of other tests using 5th 
position occupants, because of percentile adult female dummies plus (i) for Tests With 

Unbelted Dummies uncertainties in the sensing and the existing rigid barrier test using 
algorithm capabilities in making proper belted 50th percentile adult male 
deployment decisions. This potential dummies would address the same area unbelted requirements should be 
problem is related to the nature of this of safety. included in Standard No. 208 to address 
crash test. During the initial phase of the Commenten' views on the proposed the protection of unbelted teenagers and 
test, i.e.. during the crushing of the up-to-40 kmlh (25 mph) belted offset adults. we believe the ultimate question 
deformable barrier face. vehicles deformable barrier test were mixed, but for regulators, industry and the public is 
experience a long duration. low mostly supportive. Many commenters. how the required safety features work in 
magnitude acceleration. The crash pulse including several safety advocacy the real world. We will consider that 
in this phase of the test resembles that groups and a number of vehicle question as we separately address two 
of a low speed crash. After the vehicle manufacturers, supported the addition issues: ( 1 )  sled testing versus crash 
crushes the barrier face and reaches the of an offset deformable barrier test. testing. and (2) alternative unbelted 
underlying rigid portion. the remaining As noted earlier. some vehicle crash tests (e.& rigid barrier crash tests, 
phase of the test is similar to a rigid manufacturers requested that the test be offset deformable tests. etc.) a t  various 
barrier test. IlHS is concerned that conducted only with the driver's side severity levels. 
because the initial phase of the test engaged. instead of with either side 
results In a crash pulse similar to that engaged as proposed in the NPRM. The scale crash test, instrumented test 
experienced in a low speed crash. air Association of International Automobile dummies are placed in a production 

E 

c. SLPRM. 

(1) What type and severity level of an 

As to the proposed belted tests. some 

As we address the issue of what 

Crash testing vs. sled testing. In a full- 
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vehicle. and the vehicle is actually intnuion. the vehicle will actually provide 
crashed. Measurements from the test poor protection in a real world crash. 
dummies are used to determine the Fourth. the sled test does not measure how 

Air bag timing Is affected by parts of the a vehicle performs in angled crashes. IC only forces, and injury potential, human beings have experienced the air bag system which are not tested during a tesu vehicles in a perpendicularcrash. In the 
sled test. i.e.. the crash scnsos and computer real world. frontal crashes uccur at varying crash. crash algorithm. A barrier crash test evaluates angles. resulting in occupants moving toward 

Many different tvl)es of crash tests can the ability of sensors to detect a crash and the the steerine wheel and instrument Oanel in  
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occupant may already have struck rhe 
interior of the vehicle before deployment 
begins. 

be conducted, and'ihe various types of 
crash tests can be conducted at different 
levels of severity. Commonly conducted 
crash tests include: ( I )  rigid barrier 
tests, in which a vehicle is crashed 
head-on (perpendicular) or at an angle 
into a rigid barrier. (2) offset deformable 
barrier tests. in which a vehicle is 
crashed into a barrier with a deformable 
face, with only a portion of the front of 
the vehicle (e.&. 40 percent) engaging 
the barrier. and (3) moving deformable 
barrier tests. in which a moving 
deformable barrier designed to be 
representative of particular vehicles is 
crashed into the test vehicle. Vehicle-to- 
vehicle crash tests, in which one vehicle 
is crashed into another vehicle. are 
sometimes used in research or product 
development. 

In a sled test. no crash takes place. 
The vehicle is essentially undamaged. 
The vehicle is placed on a sled-on-rails. 
and instrumented test dummies are 
placed in the vehicle. The sled is 
accelerated very rapidly backwards 
(relative to the direction that the 
occupants would be facing). so that the 
occupant compartment experiences the 
same motion as might be experienced in 
a crash. The air bags are manually 
deployed at a pre-selected time during 
the sled test. Measurements from the 
test dummies are used to determine the 
forces. and injury potential, human 
beings would have experienced during 
the test. 

In the NPRM. we explained that the 
agency has long specified full scale 
vehicle crash tests using instrumented 
dummies, in a variety of our standards. 
because it is only through such tests that 
the protection provided by the vehicle 
occupant protection system can be fully 
measured. 

In the NPRM. we cited several 
significant limitations of the current 
sled test, some of which are inherent to 
any sled test. We explained: 

Unlike a full scdc vehicle crash test, a sled 
test does not. and cannot. measure the actual 
protection an occupant wlil receive in a 
crash. The current sled test measures limited 
performance attributes of the air bag, but 
cannot measure the performance provided by 
the vehlclesuucture in combination withthe 
air bags or even the full air bag System by 
itself. 

Among other shortcomings. the sled test 
does not evaluate the actual timing of air bag 
deployment. Deployment timing is a critical 
component of h e  safety afforded by an air 
bag. If the air bag deploys too late. the 

ability oian algorithm to predict. on the basis 
of initial sensing of the rate of increase in 
force levels. whether crash forcer will reach 
levels high enough to warrant deployment. 
However. the sled test does not evaluate 
these critical factors. The ability of an 
algorithm to correctly, and quickly. predict 
serious crashes is critical. The signal for an 
air bag to deploy must come very early in a 
crash. when the crash forces arejusr 
beginning to be sensed by the air bag system. 
A delay in an air bag's deployment could 
mean that the air bag deploys too late to 
provide any protection. In a sled test. the air 
bag is artificially deployed at a 
predetermined time. The time of deployment 
in a sled test is artificial and may differ 
significantly from the time whenthe air bag 
would deploy during an actual crash 
involving the same vehicle. 

not replicate the actual crash pulse of a 
particular vehicle model. i.e.. the specific 
manner in which the front of the vehicle 
deforms during a crash. thereby absorbing 
energy. The actual crash pulse of a vehicle 
is a critical factor in occupant protection. A 
crash pulse affects the timing of air bag 
deployment and the ability of an air bag to 
cushion and protect an occupant. However. 
the current sled test does not use the crash 
pulse of the vehicle being tested. In many 
cases. the crash pulse used in the sled test 
is  not even one approximately representative 
of the test vehicle. The sled test uses the 
crash pulse of a large passenger car for ail 
vehicles. regardless of their type or size. This 
crash pulse is appropriate for large passenger 
cars. but not for light trucks and x"1ercarS 
since they typically have much "stiffer" 
crash pulses than that of the sled test. In the 
real world. deceleration of llght trucks and 
smaller cars. and their occupants. occurs 
more quickly than is simulated by the sled 
test. Thus. the sled test results may overstate 
the level of occupant protection that would 
be provided by a vehicle and its air bag 
system in the real world. An air bag that can 
open in a timely fashion and provide 
adequate cushioning in a soft pulse crash 
may not be able to do so in a stiffer pulse 
crash. This is because an occupant of a 
crashing vehicle moves forward. relative to 
the vehicle. more quickly in a stiffer pulse 
crash than in a softer pulse crash. 

Third. a sled test does not measure the 
potential for harm from vehicle components 
that are pushed back into the occupant 
compartment during a crash. Examples of 
components that may intrude into the 
occupant compartment include the steering 
wheel. an A-pillar and the toe-board. Since 
a sled test does not involve any kind of crash 
or deformation of the vehicle. it implicitly 
assumes that such intrusion does not occur 
in crashes Thus. the sled test may indicate 
that a vehicle provides good protection 
when. as a result of steering wheel or other 

Second. the current generic sled pulse doer 

a var imy oitrajcctories. The specifkxion of 
angled tesu in conjunction with the barrier 
test requirement ensur~s that a vehicle is 
tested under these real world conditions. 83 
FR 49971, 

Commenters supporting retention of 
the sled test did not dispute the 
inherent limitations of sled tests as 
compared to crash tests. 

AAMA argued that the single best 
argument for retaining the existing sled 
test is that "it's working:" AAMA 
contended that "depowered" air bags in 
vehicles certified according to the sled 
test are saving the lives of occupants of 
all sizes. while reducing the harm to 
children and other out-of~position 
occupants. 

It is not clear. however. that the sled 
test is responsible for any of the benefits 
of redesigned air bags other than to the 
extent it made it easier for vehicle 
manufacturers to redesign and certify 
their existing air ba s more quickly. 

As noted earlier. fimited available 
data appear to indicate that redesigned 
air bags have reduced the risks from air 
bags fur the at-rlsk populations. 
However, it is not possible at this time 
to draw statistically significant 
conclusions about this. There is a 
greater amount of data on  the overall 
benefits of air bags. These data indicate 
that there is essentially the same or 
slightly better protection provided by 
the redesigned air bags compared to 
earlier air bags. 

Regardless of how well vehicles with 
redesigned air bags are currently 
performing. however. the sled test itself 
cannot guarantee that future air bags 
would perform nearly so well. These 
vehicles and their air bags were initlaily 
designed to the unbelted barrier test. 
and their current air bags represent 
quick. partial redesigns of those air bags. 
Thus. their performance is still highly 
reflective of the unbelted test. 

While the sled test has made it easier 
for manufacturers to redesign and 
certify their vehicles more quickly. 
manufacturerscould and did depower 
air bags under Standard No. 208's 
unbelted barrier test. As discussed 
below. available data suggest that most 
vehicles, while certified to the sled test, 
continue to meet the unbelted barrier 
test requirements (including the new 
neck injury criteria) with the 50th 
percentile adult male dummies. 

Our goal in this rulemaking is to 
determine what requirements to protect 
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unbelted and other occupants should do not provide as full or accurate a 
apply to vehicles in the future. AAMA's measure of the occupant protection that 
argument that the sled test is working a vehicle will provide in the real world. 
does not take into account all of the Given the importance of unbelted 
kinds of less protective vehicles and air protection. we believe it is necessary to 
bags that would be permitted by the sled provide the public with assurance that 
test. Eiven its mildness. and which the minimum level of performance for 

must focus on seeking to represent the 
kind of typical crashes that are 
potentially fatal. rather than typical 
crashes as a whole. 

When we issued the NPRM. we 
released a paper titied "Review of 
Potential Test Procedures for FMVSS 

might be produced if the sled test were 
allowed to remain in effect on a long- 
term basis. 

The sled test is unable to offer any 
assurance that current vehicles and air 
bags are representative of what 
manufacturers would offer in the long 
run if the sled test were available as a 
permanent option. Nothing in the 
standard would inhibit manufacturers 
from making their air bags significantly 
smaller in both depth and width, and 
thus less protective in high speed 
crashes. In particular. narrower air bags 
could provide less protection in crashes 
involving oblique angles. The sled test 
also might permit "face bags" which do 
not provide chest protection or restraint 
for portions of the lower torso. In 
addition. the absence of an unbelted 
full-vehicle test at an appropriate 
severity level would permit vehicles to 
be designed with stiffer. less energy 
absorbing front ends. e.g. .  to provide 
more interior DassenEer or careo- 
carrying spacd at the-expense Gf frontal 
"mish" m a r e  -. 

Moreover. unless balanced by an 
effective unbelted crash test 
requirement. the proposed new 
requirements to minimize air bag risks 
to out-of-position occupants have the 
potential to create an incentive for 
manufacturers to make their current air 
bags smaller and less protective. An 
inexpensive and relatively easy way to 
reduce risks from the air bag to out-of- 
position occupants is to further depower 
air bags and make them smaller. 
However. if air bags are depowered too 
much or made too small. they will not 
provide meaningful protection in high 
speed crashes. 

Federal motor vehicle safety standards 
that establish a minimum level of 
performance that protects the public 
against unreasonable risk of crashes 
occurring because of the design. 
construction. or performance of a motor 
vehicle. and against unreasonable risk of 
death or injury in a crash. In this 
particular Nlemaking. we are facing an 
array ofsafety problems. and TEA 21 as 
well as our pre-existing statutory 
authority. require that we address each 
of them. 

The most reliable way to determine 
how vehicles will perform in real world 
crashes is to crash them. That is why we 
believe that a crash test is needed. Sled 
tests are useful research tools. but they 

Our basic obligation is to issue 

each vehicle will be required to be 
meaningful. based on careful scientific 
and engineering analysis. While we 
have carefully considered all  of the 
comments concerning the sled test, we 
continue to believe that sled testing is 
an inadequate long-term means for 
ensuring that current levels of unbelted 
occupant protection are improved. This 
is based on the above-noted inherent 
limitations of sled tests. as compared to 
crash tests. in evaluating occupant 
protection. Whether one looks at IlHS 
with its offset crash test program, 
Europe with its offset NCAP program, or 
our experience with our NCAP, 
Standard No. 208 and Standard No. 214. 
it is widely acknowledged that crash 
tests. set at appropriate severity levels. 
provide the best means of evaluating the 
protection that occupants will receive in 
real world crashes. 

For this SNPRM. we urge commenters 
to focus on what specific unbelted 
complete vehicle crash texts are the 
most appropriate. 

Alternative unbelted crash tests. As 
we noted above. many different types of 
crash tests can be conducted, and the 
various types of crash tests can be 
conducted at different levels of severity 
and orientation. Commonly conducted 
crash tests include: (1) fixed rigid 
barrier tests. (2) fixed offset deformable 
barrier tests and (3) moving deformable 
barrier tests. 

determine whether a vehicle provides 
an appropriate degree of occupant 
protection in a potentially fatal or 
serious injury producing crash, the 
crash test must have the severity 
representative of those crashes. The fact 
that a test might indicate that an 
occupant would not be injured or killed 
in a relatively mild crash says nothing 
about whether the occupant would 
likely be killed in a more serious crash. 
That is why it is Important to 
distinguish between the universe of all 
typical real world crashes and those 
typical real world crashes serious 
enough to pose a significant risk of 
serious or fatal injury While one could 
argue that the most "typical" crash is 
probably a fender bender resulting in 
little or no pemnal  injury, basing 
Standard No. 208 on such a test would 
not result in any savings in lives or 
reductions in serious injuries, Of course. 
there are many issues to consider in 
selecting a specinc crash test, but we 

If government or anyone else wants to 

No. 208." The paper provided a detailed 
technical analysis of the various 
alternative crash tests. To accompany 
this SNPRM, we are releasing an 
updated version of that paper. which 
has been revised in light of comments 
and other new information. The paper 
shows that, among the currently 
available alternative crash tests. the 
rigid barrier test (perpendicular and up 
to i30 degrees oblique to perpendicular) 
represents the greatest number of real 
world crashes involving serious to fatal 
injuries. The only alternative crash test 
that would represent a greater number 
of such crashes would be one involving 
a moving deformable barrier. which is 
still undergoing research. 

perpendicular rigid barrier test results 
in crash pulses of short duration. e.g.. 
the kind of pulse that a vehicle 
experiences when i t  fully engages 
another similar-sized or larger vehicle 
directly head-on or strikes a bridge 
abutment. the oblique rigid barrier tests 
result in crash pulses of longer duration. 
i.e.. a "softer" crash pulse, which may 
occur when vehicles strike each other at 
various angles. 

We also noted that vehicles and air 
bags designed to comply with the 
unbelted rigid barrier test have been 
effective in saving lives. At the time of 
the NPRM. we estimated that air bags 
had saved the livesofabout 3,148 
drivers and passengers. Of these. 2,267 
were unbelted. The rest. 881. were 
belted. If these levels of effectiveness are 
maintained (i.e.. 21 percent in frontal 
crashes for restrained occupants and 34 
percent in frontal crashes for 
unrestrained occupants). air bags will 
save more than 3,000 lives each year in 
passenger cars and light trucks when all 
light vehicles on the road are equipped 
with dual air bags. 

Commenters opposing the 4 8  k d h  
(30 mph) unbelted barrier test raised 
two primary issues. First. they argued 
that the test is not representative of 
typical crashes. Second, they argued 
that returning to this test would prevent 
continued use of "depowered" air bags 
and would require a return to "overly 
aggressive'' air bags. 

We note that. in arguing that the 48 
kmlh (30 mph) unbeited barrier test is 
not representative of typical crashes. the 
commentem did not define what they 
meant by "typical crashes." Given that 

In the NPRM. we noted that while the 
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the purpose of Standard No. 208 is 
primarily to reduce serious-to-fatal 
injuries. we believe that question is 
whether that test is representative of the 
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under TEA 21 to improve occupant 
protection for occupants of different 
sizes. belted and unbelted. it i s  
necessary for Standard No. 208 to 

the cumulative distribution of injuries 
and fatalities in frontal crashes by delta 
V,'6 for all  occupants. belted occupants. 
and unbelted O C C U D ~ ~ I S :  

crashes that produce those injuries. 
More than 16,OOO drivers and right front 
passengers are killed each year in 
frontal impacts. and more than 290.000 
drivers and right front passengers 
experience moderate to critical non-fatal 
injuries. These numbers wuuld be 
significantly higher without effective air 
bags. 

standards that protect the public against 
unreasonable risk of death or iniurv in 

In order to promulgate safety 

a crash. and to fulfill our specifk duty 

address these crashes. In addition, by 
requiring vehicles to provide protection 
over a range of crash severities. e.%.. in 
tests at speeds "up to" a given velocity. 
we also address protection for lower 
severity crashes. The upper level 
severity must, however, be sufficient to 
ensure that manufacturers provide life 
saving occupant protection in higher 
speed crashes. 

The followingfigures. derived from 
National Automotive Sampling System 
(NASS) data for years 1993-1997. show 

"Ar used here. "delta V relerr IO (be  crash^ 
induced change in v e l a i l y  of B vehiclc in a crash 
When loohlng at the ~ e v ~ r i t y  o r a  crash and 115 
hnuence on air bag desk.", delta V is not the Only 
important factor Anufhcr impanant lacfor is the 
time to reach that delta V. The time i s  important 
kcaure  It affects the speed at which the ~ ~ c u u p d n t  
rlrihrr the Interior olthe vehicle. i e .  for a #"en 
delta V crash. the ,honer the time durauon. the 
higher Ule wcupanl impact speed 
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Figure 3: Cumulative Distribution of Injuries: All Occupants 
by Delta V & Injury Severity (Frontals) - CDS 93-97 
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Figure 4: Cumulative Distribution of Injuries: Belted Occupants 
by Delta V & Injury Severity (Frontals) - CDS 93-97 
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Figure 5: Cumulative Distribution of Injuries: Unbelted Occupants 
by Delta V & Injury Severity (Frontals) - CDS 93-97 
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BILLING CODE 491W%C 
The figures show the cumulative 

distribution of injuries by delta V for 
fatalities. for MAlS 3+ injuries. and for 
MAlS 2+ injuries. MAlS 3+ injuries are 
those which are classified as serious or 
greater injury. while MAIS 2+ are those 
which are classified as moderate or 
greater." 

examining the figures. About 50 percent 
of fatalities in frontal crashes occur at 
delta V's below 48 kmlh (30 mph). and 
about 50 percent occur at delta V's  
above 48 kmlh (30 mph). Looking 
separately at unbeited and belted 
occupants, 51 percent of the fatalities 
involving unbelted occupants and 47 
percent of the fatallties involving belted 

We can see several things by 

"The AIS or Abbreviated InJury Scale. first 
developd by the A s ~ ~ ~ l a l I o n  for the Advancer" 
of Aufnmnllve Medlcine In 1971. Is a conwn5ys- 
derived. anatomlcally based system that ranks 
lndlvldual lnjurle? by bady reglon on P scale or I 
to 6 a i  follows I-mlnor. 2-moderate. 3-rcrlous. 
I=%eevne. S=crilical. and G=maxImumlcurrently 
unlrcarable. The AIS Is inlended as a measure of the 

mhtlplc lnjurler to P patient The AIS was rcviSed 
and "dated several tlmer. wlih the most rccenl 
revlsi& In 1990. MAIS reprererrir the maximum 
injury severity (expressed In lems of AIS) of any 
lnlury re~elved by a p r s o n .  regardless of the nature 
a l a a l l o n  orthe Injury. 

occupants occur in frontal crashes at 
delta V's below 48 km/h (30 mph). We 
note that the delta V In NASS represents 
the speed at which the vehicle would 
strike a rlgid barrier to duplicate the 
amount ofenergyabsorbed in the crash. 
Thus, about half of fatalities in frontal 
crashes occur in crashes that are more 
severe than a 48 km/h (30 mph) rigid 
barrier crash. and half of all frontal 
crash fatalities occur in crashes that are 
less severe than a 48 kmlh (30 mph) 
rigid barrier crash. Given that Standard 
No. 208s unbelted crash test 
requirements are intended to save lives, 
we disagree that 48 km/h (30 mph) rigid 
barrier crashes are unrepresentative of 
the kinds of crashes in which we are 
seeking to ensure protection. 

As to the argument that returning to 
the unbelted 40 km/h (30 mph) rigid 
barrier test would prevent continued 
use of "depowered" air bags and require 
use of "overly aggressive" air bags, the 
agency will have to consider the 
information available to it  in making a 
final decision.16 

'.If 1l dlfncull 10 respond 10 the hdurlry 
argumenl thal the 10 h / h  (30 mph) barrier test 
vould prevent Continued use of"depmvered air 
b a e  kause"depowered" Is an amorphous. 
relailve concept, not an absolute one. The term 
rlmply means "le= power than before.'' Saylng that 
an alr bag is depowered 11 nor a statement that the 

In the NPRM. we noted that. based on 
very limited data. i t  appeared that 
many, perhaps most, vehicleswith 
redesigned air bags continue to meet the 
historical 48 kmlh (30 mph) rigid barrier 
requirements of Standard No. 208 (using 
50th percentile adult male dummies and 
applying the current injury criteria 
performance limits) by fairly wide 
margins. At that time. we had tested five 
vehicles with redesigned driver air bags 
in unbelted 48 kmlh (30 mph) rigid 

alr bag has more or less than some s p ~ l f l c  prerrurc 
rise rate or ovcrall peak pressure of the air bag 
innator. Thus. there Is no way uf examlnlng or 
lexinc an air bae ID determme whether I t  IS " " 
"depowercd." 

Further. not all pre~drpowered air bags had the 
m e  level of power Indeed. there was a wide 
varlallon In the level of power ofprr-depowercd a b  
bags. Llkeewise. there Is v~rlal lon In the level or 
power aidepowered air bags In addlrlon. Parents 
for Safer Air Bags iParpnrrl noted char many of 
today's vehlcler incarparare d whole array or air bag 
derlgn Improvements. making It dlmculi 10 
attribute the apparent decreare In air bag faialitier 
and injurler to any part~ru l i r  feature or 

realurer 
Accordlngly. in lhir documens. we generally I ~ Y  

the lerm "rederlgned" In refening 10 alr bags that 
have been thawed /n uarlou~ wavs since M Y  1997. 
including. In minycarer. a red&on In the 
pressure rlic rate and/or overall p a k  pressure of 
the a h  bag Innator These alr bags have not been 
dewwered much as che sled test p r m l u .  
Further, most of the redrrlgned air bags teiled by 
the agency meet the unbelced 48 k m h  I30 mphl 
banier ,e*,. 
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barrier tests. and all passed Standard 
No. 208's previous injury criteria by 
significant margins. We had tested six 

Federal RegisterIVol. 64. No. 214/Friday. November 5. 
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proposing in this SNPRM. In the one 
vehicle with a failure, the MY 1999 
Acura RL. the driver dummv exceeded 

vehicles with redesigned passenger air 
bags in unbelted 48 kmlh (30 mph) rigid 
barrier tests. and all but one passed the 
standards injury criteria performance 
limits by significant margins. 

Some vehicle manufacturers objected 
to our analysis in this area. They argued 
that. given the variability associated 
with testing different vehiclesof the 
same design. the fact that a particular 
vehicle had passed a single test would 
not necessarily allow them to certify 
that model vehicle as complying with 
Standard No. 208 because there would 
not be a sufficient margin of compliance 
to ensure that all vehicles of that model 
would pass the test. Some 
manufacturers indicated that they need 
a 20 percent margin of compliance in 
order to so certify. Vehicle 
manufacturers also stated that they need 
to ensure that all variations and 
configurations of a model would pass 
the test and that. in some cases. we 
tested a configuration which would 
result in lower injury criteria readings 
than other variations and 
configurations. 

We continue IO believe that a key way 
of assessing the validity of the argument 
that a return to the 48 kmfh (30 mnh) 

the femur load criteria. For ihe 
passenger position. 12 of the I 3  vehicles 
also passed all of the relevant injury 
criteria performance limits. The MY 
1998 Dodge Neon slightly exceeded the 
60 g chest acceleration limit (with a 
valueof61.4g). Theother proposed 
injury criteria performance limits, (i.e.. 
for HIC. chest deflection, and Nil) were 
easily met in ail the tests; for most there 
was a greater than 20 percent margin of 
compliance for both the driver and 
passenger. 

Thus. the tested vehicles with 
redesigned air bags, ranging widely in 
vehicle type and size. appear to 
continue to meet Standard No. 208's 48 
km/h (30 mph) unbelted rigid barrier 
test requirements for 50th percentile 
adult male dummies, many of them by 
wide margins. 

As to any vehicles that do not meet 
that test. at this point we simply note 
that TEA 21 affords lead time before all 
vehicles must meet whatever tests are 
incorporated in the final rule to be 
issued in this rulemaking. 

compliance. we agree that 
manufacturers need to ensure that all of 
their vehicles meet a test reouirement 

As to the issue of margin of 

.~ ~, I ~~ ~ 

barrier test would at ieasr in  the 
ahsmce of additional tuchnologwal 
iniprnvements Vre\ent ro i i t i rwvd w e  means a 20 percent margin of 

established by a Federal safgty standard 
tlowrver. Redo not agree tl~ar thls 

of iedesigned air'bags is to test vehicles 
wirh those air bags in 48 kmlh (30 mph) 
barrier tests and see how they perform. 
Therefore. since issuing our NPRM. we 
have conducted more barrier tests of 
vehicles with redesigned air ba s 

We have now tested a total 0813 MY 
1998-99 vehicles with redesigned air 
bags in a perpendicular rigid barrier 
crash test at 48 kmlh (30 mph) with 
unbelted 50th percentile adult male 
driver and Dasseneer dummies. The 

compliance is necessary. The chest g 
value is the injury criterion that is most 
likely to be the limiting factor in 
certifying to the 48 km/h (30 mph) 
unbelted rigid barrier test requirements 
for the 50th percentile adult male 
dummy. Examination of compliance 
and certification data for pre-redesigned 
air bags shows that manufacturers often 
certified vehicles to the requirement 
with much less than a 20 percent 
margin of compliance. In fact. mareins 

~~~ ~ ., 
\ehiclrs represenid a wide range 
\chicle types and 5 t w s  In parlirular. 
the 13 vehicles included one suh- 
comiiact car. one comoact Tar four ,,>id. 

Of conlpliance'for our 48 kmlh (30'bph) 
tests of vehicles filth redesignrli air 
bags were not that different frum those 
wlth Dre.redL'slaned air baes 

1999/Proposed Rules 
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current vehicles were not 
comprehensively redesigned, but are 
merely older designs of air bags with 
less power. TEA 21 mandates the 
issuance of a final rule based on means 
that include advanced air bag 
technologies. We believe the selection of 
future compliance tests under TEA 21 
must be made in the context of those 
technologies. and not in the context of 
today's less sophisticated one-size-fits- 
all air bag designs. Today's air bag 
systems are not advanced air bags and 
thus do not respond to factors such as 
crash severity, occupant weight and 
occupant location. By contrast. the 
incorporation of advanced technologies 
would make air bag systems responsive 
to those factors. Ifa manufacturer 
decided to use a somewhat more 
powerful air bag to meet a 48 kmlh (30 
mph) unbelted rigid barrier test. or to 
provide protection in more severe 
crashes. the manufacturer could use 
advanced air bag technologies IO 
provide less powerful levels of inflation 
in lower severity crashes. for smaller 
occupants. for belted occupants, and for 
occupants sitting with the seat in the 
full-forward position. Manufacturers 
could also reduce aggressivity of air 
bags by various means such as 
optimizing fold patterns. different cover 
designs. lighter fabrics. etc. Advanced 
technologies would also enable the 
manufacturer to suppress air bag 
deployment in appropriate 
circumstances. such as when children 
are present. 

As we assess the type and severity 
level of an unbelted crash test should be 
included in Standard No. 208. we 
recognize that we must bear in mind 
that the issue of the suitability of a 
unbelted 48 kmlh (30 mph) rigid barrier 
test cannot be determined solely based 
on whether manufacturers can meet that 
test with redesigned air bags using 50th 
percentile male dummies. In the NPRM 
we proposed not only to return to that 
test requirement, but also to require 
vehicles to be certified to several new . ~~ , 

siLc cars lreprerenting high sales 
volume vehicles) one full-slre car ttVo 
m,d.slre sport u t ~ ~ u v  vehlclr\, one fu l l .  

WLare not stiggesting thit e\ery 
current production vehicle would 
Comply with the unbelted 48 kmlh (30 

crash lest ieqiiiiviiwnts and new q o r y  
criteria performanrc l i i i l lrs In< luding 
rP5tS using 5th per, t:iitile ;idult female 

size sport Ltility vehicle, one pickup 
truck. one minivan, and one full-size 
van.'g 

For the driver posltion. 12 of the 13 
vehicles passed all  the relevant injury 
criteria performance limits we are 

>9 The rpeclflc vehlcler and Uleir claser 
lnciuded a Saturn lsub~comoacl car). a Neon 

mph) rigid barrier test Instead. \I.C are 
pointing out that a wide ranging sample 
of vehicle types and sizes meet the 48 
km/h (30 mph) rigid barrier test. for 
50th percentile adult male dummies. 
wirh redesigned air bags 

Houever. the ultlmare issue ofthis 
rulemaking IS not whether sonic MY 

single-inflation level air bags currently 
would '0' meet thr  48 k"1' (30 mphl 
ilnhelted barrier test requirement As 
noted above. many of the air  bags i r i  

. ~~ 1998 99 vehicles with redesigned. 
k ~ ~ ~ l ~ ~ c t  rmi an I n ' w i d  C m r Y  h - 5  and 
A c m m  tinid.siic car$) an Acwd KL Ifull.slre mi 

t o o r e r a n d  ~ n e ~ ~ k ~ ~  i m t a . m  suv s i  

dummies in the full forward seat track 
position. and to requirements to 
minimize air bag risks. Vehicle 
manufacturers commented that some of 
the design options that are available in 
redesigning their air bags involve 
potential trade-offs in meeting the 
different proposed requirements. For 
example, the optimum size air bag for 
meeting test requirements for 50th 
percentile adult dummies may make it  
more difficult to meet requirements for 
5th percentile adult female dummies. 
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and vice versa. This issue. and the 
agency's testing of current vehicles to a 

In its recent consensus statement. the 
Alliance has sugge4ted a single speed 

applying different injury criteria limits 
at higher speeds. For examole. in OUT 

variety of the proposed test 
requirements. are discussed later in this 
notice. 

Proposed alternative unbelted crash 
resrs. In the NPRM. we indicated that 
while we believe the 48 kmlh (30 mph) 
unbelted rigid barrier test is a good 
approach. we were also willing to 
consider alternative unbelted crash 
tests. The only alternative unbelted 
crash test advocated by a commentei 
that could realistically be implemented 
within the time frame of this rulemaking 
is the unbelted 56 kmlh (35 mph) offset 
deformable barrier test suggested by 
IIHS. As noted earlier. llHS stated that 
this configuration would address not 
only protcction in asymmetric crashes 
but also some issues of intrusion that 
are related to restraint system 
performance. e+. steering column 
movement. 

requirements should apply to ensure 
protection to unbelted occupants. we 
want to be sure that we have considered 
and received the benefit of public 
comments on the various alternative 
approaches that are available at this 
time. One approach. of coune. is the 
one we proposed in the NPRM. the 
unbelted rigid barrier test. We note that 
some have suggested that, instead of 
conducting this test at speeds up to 48 
kmlh (30 mph). we reduce the 
maximum speed. Ford, for example. 
suggested in 1995 that we adopt an 
upper speed of 40 kmlh (25 mph). It 
coupled this suggestion with the further 
suggestion that the speed of the belted 
test be increased to 56 kmlh (35 mph).20 

Given the continued debate over what 

=The agency examined Ford's recommendation 
in a I ~ U I  repan W e d  "On the Issue ol'rer~ing Air- 
Bag Equipped Vehicles with and without Belt 
Rerlrainrr 81 Dilferenc Speeds." November 2. 1YY5. 
Originally drxketed in the docket Mo. 74-14: 
Notice 97-WI) for a request far comments 
published by lhr agency November 9. 1995 (60 FR 
56554): more recently docketed In NHrSA-96- 
1772C-82 In the 1995 request for comment$. the 
agency said: 

While NHTSA anlicipater that iheae smart bag 
systems wlil Substantially minimize adverse side 
elfeccs of air bags in the no# fm distant future. this 
sflll leaves the quealon of what can be done in 
addition 10 p b l i c  education f a  the near future. 
Manufacruren may be able 10 make adJuslmenlr to 
exirllng a h  bag 3yaemr. Funher. NHTSA may be 
able to m&e temporary adJunmens to io 
regulations if it is shown 10 be necessary to enable 
manufacturers (0 minlmIze any adverse ride elfectr 
dwlng this period. 

For example, Ford has requerted chat N m S A  
amend it5 crash testing pmcedures in Standard No. 
208. The standard currently requires test dummies 
10 be protected i n a  30 mile p r  hour (mph) cnrh 
both when wearing safery be116 and when not 
wearlng the bdlr k e ,  protected by the air bag 
a b " .  Ford aShed <hac h e  test speed for tho 
unbelted dummies be lowered to 25 mph. whlic the 
lest speed far the belled dummies be raised to 35 

test (perpendiciiar impact only) o f  40 
kmlh (25 mph) 

A second possible approach is an 
unbelted fixed offset deformable barrier 
test. along the lines suggested by IIHS in 
its comment on the September 1998 
NPRM. While, as discussed above, that 
organization has recently identified 
some concerns about that test, we 
believe an unbelted offset deformable 
barrier test represents a sufficiently 
interesting alternative approach to 
warrant seeking public comment. As to 
the concern that IIHS recently identified 
about air bag systems possibly having 
difficulty distinguishing between the 
offset test and a low speed crash during 
the time the decision whether to deploy 
the air bag must be made. we note that 
i t  may be possible to address this 
potential problem by using advanced 
sensing systems. That is one of the 
issues for which we would like to 
receive public comments. By requesting 
public comments, we will obtain 
additional data and views to better 
enable us to make a thorough evaluatlon 
of the merits of including such a test in 
Standard No. 208. 

For this SNPRM. we are proposing 
and seeking comments on two 
alternative unbelted tests. The first 
alternative is the unbelted rigid barrier 
test (perpendicular and up to f30 
degrees oblique to perpendicular with 
50th percentile adult male dummies. 
but perpendicular only in tests with 5th 
percentile adult female dummies) with 
a maximum speed to be established 
within the range of 40 to 48 kmlh (25 
to 30 mph). As part of this alternative. 
we are considering the possibility of 
coupling a lower speed for the unbelted 
barrier test with a higher speed for the 
belted barrier test. The second 
alternative Is an unbelted offset 
deformable barrier test with a maximum 
speed to be established within the range 
of 48 to 56 km/h (30 to 35 mph). A 
vehicle would have to meet the 
requirements both in tests with the 
driver side of the vehicle engaged with 
the barrier and in tests with the 
pdssenger side engaged 

We note ttia~. in considering a range 
of upper severity levels. the upper 
severity level could be adjusted by 
either changing the test speed or 

mph. Accordlng toFod. Ulischange would allow 
manufacturers io better "tunc" the Interaction 
between the air bag and the safely bell so a to 
optimize the ~mlectlon afforded ID O C C U D ~ ~ S  who 
uie their bel& Ford stated that the c w &  testing 
pmedure lorcn manufacrurerr 10 bare occupant 
promLion deslgns d e l y  on the a11 bag. ralher lhan 
the interaclion between the air bag and the belt. 
Ford believes Lhaf such a change C M  reduce air bag- 
induced InJurler. 

rulemaking to facilitate quick redesign 
of air bags. in lieu of the sled test, we 
identified the possibility of maintaining 
the 48 km/h (30 mph) unbelted rigid 
barrier test. but relaxing the limit on 
chest g's. We also note the possibility of 
specifying relaxed injury criteria 
performance limits or lower maximum 
test speeds that would apply during the 
TEA 21 phase-in period and more 
stringent ones that would apply 
thereafter 

For all  of the unbelted crash tests 
proposed in this document. protection 
would be required in crashes ranging 
from a specified minimum speed to a 
specified highest speed, rather than at 
ail speeds "up to" that specified highest 
speed. 

Under the unbelted rigid barrier test 
alternative. the agency would not test at 
a speed of less than 29 kmlh (I 8 mph). 
and under the unbelted offset 
deformable barrier test alternative, the 
agency would not test at a speed of less 
than 35 kmlh (22 mph). (We are 
proposing a higher minimum test speed 
for the latter alternative because. for a 
given speed, it is a less severe test.) This 
is a departure from the proposal in the 
NPRM and from prior agency practice. 
One reason for this change is that we 
want to be sure that the standard does 
not push deployment thresholds 
downward. i.e.. cause air bags to be 
deployed at lower speeds than are 
appropriate for maximum occupant 
protection. Commenters indicated that. 
in order to meet neck injury criteria. air 
bag deployments might be required at 
very low speeds, even in crashes with 
a delta-V lower than 10 mph. 
particularly with the 5th percentile 
adult female dummy in the full forward 
position. While the issue of the most 
appropriate threshold for air bag 
deployment is complex, we believe 
there is a consensus that "no fire" 
thresholds should not be any lower than 
they are at present. Moreover, neck 
injuries are not a significant problem in 
lower speed crashes. 

The proposed high speed unbelted 
offset deformable barrier test would 
involve the same crash configuration as 
we proposed in the NPRM for the up- 
to-40 kmlh (25 mph) belted offset 
deformable barrier test. Vehicles would 
have to meet the requirements in tests 
with both the vehicleand the passenger 
side of the vehicle engaged. The test 
would. of course. be conducted at 
higher speeds. and unbelted 50th 
percentile adult male dummies and 5th 
percentile adult female dummies would 
be used. 
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While our analysis of the European kmlh (35 mph) offset deformable barrier 
test was made in the context ofa  belted test. this does not mean that air bags 
condition. it nonetheless raises the issue designed to meet the 56 km/h (35 mph) 
of whether the test is adequately offset deformable barrier test would 
representative of potentially fatal provide a level of protection equivalent 
crashes. To address this issue. we have to that provided by air bags designed to 
sought to compare the 56 kmlh (35 meet a 45 kmlh (28 mph) barrier-like 
mph) offset deformable barrier crash test crashes. 
recommended by IIHS to a 48 kmlh (30 When looking at the severity ofa 
mph) rlgid barrier test. crash and its influence on air bag 

Among other things. we have design. delta V i s  not the only important 
conducted 56 kmlh (35 mph) offset factor. Another important factor is the 
deformable barrier crash tests on MY time to reach that delta V. The time is 
1999 Dodge Intrepid and Toyota important because it affects the speed at 
Tacoma vehicles. Comparing the crash which the occupant strikes the interior 
pulses for these tests with the pulses Of of the vehicle. i.e.. for a given delta V 
40 and 48 kmlh (25 and 30 mph) rigid crash, the shorter the time duration. the 
barrier tests that we also conducted higher the occupant impact speed. 
using these vehicles. we can make As discussed in the test procedures 
several observations. For each vehicle. paper. the offset crash test has a long 
there is a long duration. low magnitude duration deceleration pulse. As a result. 
accelerationduring the initial phase of occupants in a vehicle involved in such 
the test that is associated with the a crash would impact the interior 

The offset deformable barrier test is 
used in several ways in different parts 
of the world. The test has been adopted 
as a requirement in Europe at a speed 
of 56 kmlh (35 mph). using belted 50th 
percentile adult male dummies. 
pursuant to EU Directive 96/79 EC. The 
test is also conducted in Europe at a 
higher speed. 64 kmlh (40 mph). as part 
of the European New Car Assessment 
Program. The Australian New Car 
Assessment Program conducts the same 
test at the same speed. IlHS also 
conducts this test at the same speed, 
using belted 50th percentile adult male 
dummies to evaluate the 
crashworthiness of vehicles. Transport 
Canada is developing a test procedure 
using belted 5th percentile adult female 
dummies at impact speeds up to 40 kml 
h (25 mph) to evaluate air bag sensor 
performance and air bag aggressivity. 

While a great deal has been written on 
the subject of unbelted rigid barrier tests 
over the years. the high speed unbelted 
offset deformable barrier test is 
relatively new. We note that we have 
been conducting research for several 
years with the intention of proposing to 
add a high speed belted frontal offset 
test to Standard No. 208. For 
information about this research 
program, see our Report to Congress. 
Status Report on Establishing a Federal 
Motor Vehicle Safety Standard for 
Frontal Offset Crash Testing. April 1997. 
This report is available on our web site 
at http://wwwnhtsa.dot.gov/cars/rules/ 
Crash Worthy/offrt.html. 

In our Report to Congress, and in the 
NPRM (63 FR 49958. at 49960). we 
stated that we were considering adding 
the European high speed belted frontal 
offset test to Standard No. 208 as a 
supplement IO the existing tests. We 
stated in the Report that the Standard 
No. 208 rigid barrier test is most 
effective in preventing head and chest 
injuries andfatalities. but noted that it 
does not address lower limb and neck 
injuries. 

We stated further in the Report that 
while the frontal rigid barrier test of 
Standard No. 208 does not produce the 
vehicle intrusion observed in many real 
world crashes. it does depict those 
impacts which produce the highest risk 
of serious to fatal injuries resulting from 
frontal crashes. We stated that the 
European frontal test procedure does 
not address the highest risk of serious to 
fatal injuries occurring in frontal crashes 
and that. from our viewpoint. the 
European test conditions were not 
acceptable as an alternative to Standard 
No. 208. We stated. however. that 
adoption of the European test could 
yield benefits in terms of a reduction in 
lower limb injuries. 

crushing of the deformable barrier face. 
After the crushing of the barrier face. the 
remaining segment of the crash pulse is 
similar to that for the 40 and 48 kmlh 
(25 and 30 mph) rigid barrier tests. and 
this portion of the acceleration profile 
generally would fall in between the 
pulses for those two rigid barrier tests if 
adjusted with a time shift. 

A close Look at these pulses suggests 
that. from the perspectiveof delta-V. the 
deformable barrier test is approximately 
equal in severity to a 45 kmlh (28 mph) 
rigid barrier test. This is consistent with 
a rule of thumb within the research 
community that the offset test's barrier 
equivalent velocity is approximately 20 
percent less than the impact speed. 

This observation is also supported by 
findings from our Advanced Frontal 
Research Program. We provided a 
number of vehicles tested in both 
collinear and oblique offset tests to 
NASS investigators for analysis. The 
investigators estimated delta Vs that 
were substantially lower than the 
impact speeds.2L Also. IIHS conducted a 
similar study and observed similar 
results.22 i.e.. the range of delta Vs were 
15 to 28 percent lower than the impact 
speeds. 

It is important to note that although 
we estimate 45 kmlh (28 mph) as the 
rigid barrier equivalent speed for the 56 

Sfucki. Sheldon L. and Ferrahale. Osvaldo. 
"Comparison of Measured Veloclly Change In 
Frontal Crash Tests to NASS Computed Vela i ry  
Change." SA€ Paper No. 980649. 1991 SAE 
lnrematlanal Congress and Expasltlon. Defmll. 
March 1998. 

~2O"ei l l .  Brian. Preuu. Charles A.. and Nolan 
lamer M.. INunnse lnrllfule lor Highway Salety. 
"Retatlonrhlm Between ComDuled Delta V and 

components at lower speeds than 
occupants who were in a vehicle 
involved in barrier-like crashes. Recause 
of this aspect of offset crashes. the test 
procedures paper separates the crash 
events in NASS and estimates a 
substantially lower target population for 
the offset test than for the rigid barrier 
test. 

The high speed unbelted rigid barrier 
test and the high speed unbelted offset 
deformable barrier test are significantly 
different. and each has potential 
advantages as compared to the other. 

Among the considerations that are 
relevant to the high speed unbelted rigid 
barrier test are the following- 

* It involves a stiffer crash. thereby 
promoting the design of soft frontal 
structure and deeper air bags that 
provide more protection against AIS 2 3. 
life-threatening, headlchest injuries in 
higher speed crashes. 

It promotes the design of wider air 
bags which provide head and chest 
protection in the angular component of 
the test. 

It is a well known test condition. It 
has been Dart of Standard No. 208 since 
1984. 

results than an offset test would 
provide. Since the offset test involves 
striking a soft structure. there may be a 
chance of air bag sensor timing 
variability. Variations in air bag sensor 
timing can lead to variations in 
occupant kinematics. The rigid barrier 
test, on the other hand, results in 
relatively consistent air bag deployment 
timin s 

represents a vehicle striking a like 
vehicle. 

relevant to the high speed unbelted 

It may result in more repeatable test 

T%e full frontal rigid barrier test 

Among the considerations that we 

http://wwwnhtsa.dot.gov/cars/rules


Federal Register/Vol. 64. No. 214lFriday. November 5, 1999/Proposed Rules 

e Comparing a 35 mph offset test to 
a 30 mph full frontal rigid barrier test. 
the peak g's are likely to less in the 
offset test, and the time duration ofthe 
crash pulse is likely to be substantially 
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offset deformable barrier test are the 
following: . I t  provides a more challengingtest 
of the vehicle crash sensors. In order to 
provide optimal protection to the 

vehicle's analytical system will be 
unable to discern the crash severity and 
will not be able to accurately predict 
what stage to fire, or even whether to 
fire the air bag in a timely fashion. That 

occupant in  a crash. the crash sensors 
need to make a determination of when 
to fire the air bag as early as possible. 
However. the challenge in an offset 
deformable barrier crash test arises from 
the fact that the engagement of the offset 
deformable barrier resulu. in a soft crash 
pulse which needs to be detected by the 
sensor for the algorithm to make the 
decision to deploy, and a harder crash 
pulse later in the event. 

ofthe vehicle structure The offset 
deformable barrier test engages only 
40% of the front structure of the vehicle. 
Therefore. the crush is concentrated on 
one side and produces more intrusion 
into the occupant compartment. The full 
frontal rigid barrier test engages the 
entire front of the vehicle in a 
distributed loading pattem. 

It has greater potential for benefits 
related to injury from intrusion. 

The deformable barrier is known 
and used in other test configurations. 
The European offset crash test 
requirement and the IIHS 
crashworthiness evaluations are two 
examples. 

The deformable barrier can be 
bottomed out by sports utility vehicles 
and full size pick-up trucks due to their 
increased mass and stiffness of the 
structures involved. To the extent that 
the deformable barrier is bottomed out. 
it becomes more like an offset ricid 
barrier test. thereby potentially 
providing a more severe crash test for 
larger. heavier vehicles. 

not representative of a vehicle-to- 
vehicle crash. It is perhaps most easily 
understood by comparing it to a full 
frontal rigid barrier test and an offset 
rigid barrier test. An offset rigid barrier 
test simulates a crash where the entire 
crash energy is absorbed by the 
structural members of the struck side. In 
an offset deformable barrier test, this 
energy is shared by the barrier and the 
vehicle structures. Comparing a full 
frontal rigid barrier test to an offset rigid 
barrier test conducted at the same 
speed, there is greater likelihood of 
intrusion. The crash pulse for the offset 
rigid barrier test would likely have 
about the same peak acceleration but a 
longer time duration. An offset 
deformable barrier test at the same 
speed would likely result in a lower 
peak acceleration and about the same 
time duration as the rigid offset barrier 
test. 

- It provides a more challengingtest 

The offset deformable barrier test is 

longer. 
As noted above. the concept of a high 

speed unbelted offset deformable barrier 
test is new, so there are very few 
available data for this test. However. we 
have tested two vehicles, the MY 1999 
Toyota Tacoma and Dodge Intrepid. in 
unbelted 56 kmlh (35 mph) offset tests 
using both 50th percentile adult male 
and 5th percentile adult female test 
dummies. One vehicle, the Tacoma, was 
able to meet the proposed injury criteria 
performance limits without difficulty 
(for both types of dummies and both left 
and right impacts). while the other 
vehicle. the Intrepid, had difficulty. 
particularly with the Nil injury criteria 
performance limit% Of course. neither of 
these vehicles was designed with the 
offset test in mind, so these tests have 
little relevance to the issue of whether 
vehicles could satisfy such a 
re uirement. 

l o m e  vehicle manufacturers have 
expressed concerns about an unbelted 
high speed offset test. GM has expressed 
concern about the ability of vehicle 
sensing systems to be able to sense the 
soft. deformable barrier face of the offset 
deformable barrier. and still be able to 
perform well in real world crashes. 
According to that company, its review 
of actual vehicle data traces plotting 
deceleration over time indicates that the 
frontal offset barrier impact initially 
looks much like a low speed crash, 
where no air bag or just a flrst stage air 
bag might be used. Because of this. a 
sensor system might not recognize until 
well into the crash that the vehicle is 
undergoing a higher speed, severe crash. 
GM believes that if this test were made 
a part of the standard. manufacturers 
would either have to design their 
sensors to fire any time they see a lower 
speed. soft impact. which would cause 
more low speed deployments. or design 
the sensors to optimize for real world 
crashes and risk failing this perlormance 
test in the standard. 

Honda expressed concern about the 
similarity in pulses between the 40 k d  
h (25 mph) offset deformable barrier and 
the 56 km/h (35 mph) offset deformable 
barrier crashes. In an August 26. I999 
comment submitted to the docket. 
Honda stated that. even though these 
tests are dissimilar in terms of ultimate 
severity. the crash pulses looked similar 
during the initial decision period of up 
to 30 ms. This in part reflects the fact 
that the initial phase of the test is 
measuring the deformation of the soft 
barrier. According to Honda. the 

company indicated that this may result 
in oor algorithm design. 

for  additional analysis of the two 
alternative unbelted tests. readers we 
referred to the aforementioned paper 
and supplement prepared by our Office 
of Vehicle Safety Research concerning 
potential test procedures for Standard 
No. 208 and to the Preliminary 
Economic Assessment which 
accompanies this SNPRM. 

It is important to note that. whatever 
unbelted test is included in Standard 
No. 208, manufacturers will be required 
under the final rule to certify all of their 
vehicles IO a wide variety of new test 
requirements. and in a very short period 
of time. The analysis we presented 
earlier in this document concerning 
how many vehicles currently appear to 
meet the 48 kmlh (30 mph) unbelted 
rigid barrier requirements for 50th 
percentile adult male dummies was 
intended to address the allegation that 
a return to the test would prevent 
continued use of redesigned air bags 
and require a return to overly aggressive 
air bags; it did not represent an analysis 
of how easy it would be to meet that 
particular test requirement in thc 
context of the overall set of proposed 
requirements. 

manufacturers indicated that. as they 
consider various air bag designs. they 
face trade-offs in meeting different 
proposed test requirements. For 
example. the optimum air bag for 
meeting the unbelted rigid barrier test 
for the 50th percentile adult male driver 
dummy would be a large air bag filling 
the space between the dummy and the 
steering wheel. This would allow the 
restraining forces to be imparted earlier 
in the crash event and exert lower g 
forces on the occupant to ailow optimal 
ride-down from the crash. A smaller air 
bag would be optimum for meeting the 
unbelted perpendicular rigid barrier test 
for 5th percentile adult female dummy 
in the full forward seating position. 
since she is positioned closer lo the air 
bag and has less ride-down space to fill 
between the dummy and the steering 
wheel. if an excessively large air bag is 
used. neck readings For the 5th 
percentile adult female dummy will 
increase as the largerair bag pushes the 
head back. Of course. the smallest 
possible air bag would be optimum for 
meeting the proposed low risk 
deployment tests intended to minimize 
risks from air bags to out-of-position 
occupants. However. as air bags shrink. 

In commenting on the NPRM. vehicle 



have been able to meet the test with air 
bags of varying sizes. 

Recognizing the issues associated 
with the need to meet all of the 
proposed tests together. we have tested 
current vehicles under a variety of 
proposed test procedures. For four of 
the vehicles for which we conducted a 
48 kmlh (30 mph) rigid barrier test 
using unbelted 50th percentile adult 
male dummies. we also conducted a 48 
km t i  (30 !tiphi rigid batrier tr%t using 
mbrl t rd  5th percentile adult fenulr 
duriimw5 to, a l l  thew 1 ~ 5 1 %  11 bears 
emphasizing that these vehicles were 
not designed to comply with the final 
rule that will be issued in this 
rulemaking. Thus. while i t  is useful to 
know whether current vehicles already 
meet the tests, the test failures can tell 
us only which vehicles need to be 
redesigned. They do not indicate that 
vehicles cannot be redesigned in the 
t h e  provided by TEA 21 to comply 
with that final rule. 

Three of the four unbelted 5th 
percentile adult female driver dummy 
remonses in these tests oassed all the 
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so does their ability to provide 
protection. especially to larger 
occupants in crashes with potential for 
serious or fatal injuries. We note that 
while large air bags may be optimum for 
meetine the 30 mDh unbelted rieid 
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We have also recently conducted rigid level inflator is used. Moreover. a 
weight sensor or other suppression 
device would likely be needed to meet 
requirements for rear facing infant seats. 
However. the use o f a  weight sensor or 
other suppression device on the 
passenger side should not affect the 
ability of the vehicle to meet the 
proposed unbelted and belted crash test 
requirements using 50th percentile 
adult male dummies and 5th percentile 
adult female dummies. since the 
addition of such a device does not affect 
the characteristicsof the air bag itself. 

While the proposed requirempnts 
appear to be achievable, the number of 
failures illustrate that many vehicles 
will need to be redesigned in a short 
period of time to meet a highly complex 

manufacturers will be introducing 
several new technologies 

belt sensoTs, weight,pattern Seat 
sensoTs, seat track position sensoTs, 

complex algorithms, etc, 
In this context, we recognize that 

barrier tests at 48 kmlh (30 mphl using 
belted 50th percentile adult male and 
belted 5th percentile adult female 
dummies in MY 1998 and 1999 
vehicles, In 18 tests conducted with the 
belted 50th percentile adult male 
dummies, the vehicles passed all the 
proposed injury criteria performance 
limits for both driver and passenger. In 
17 tests conducted with belted 5th 
percentile adult female dummies. the 
vehicles passed all the injury criteria 
perfurmance limits for the passenger 
dummy: however. the driver dummy 
exceeded the proposed Nij injury 
criteria performance limit in 
approximately 35% of the tests. 

We also conducted static out-of- 
position tests using the 5th percentile set of new requirements. rn many Cases, 
adult female driver dummy and 6-year- 
old child passenger dummy on six MY 
Igg9 The vehicles that  were simultaneously: dual level inflators, seat 
selected were thesame as those used in 
the 48 kmlh (30 mph) rigid barrier test 
with unbelted 50th percentileadult 
male dummies. (Again. we note that the 
vehicles were not designed with these 

requirements in  mind,) Four of simultaneous implementation of these 
six vehicles, the MY 1999 various proposals for minimizing risk 
Saturn SLI, passed all the static out-of- 
position test requirements on the 
driver's side. The remaining two 
vehicles failed the Nij criteria in 
Position 1. but passed all the criteria in 
Position 2. 

and enhancingprotection 
necessitate considerable care and effort 
by the vehicle manufacturers. In a 
normal rulemaking. we would have 
broad discretion Io 
implementation schedule tu facilitate 

injiry criteria performarke limits we are initial 
proposing in the SNPRM (For the same the passenger side. onlyone vehicle. the our discretion Set the for 
make model vehicles. the 50th MY 1999 Acura RL with a dual stage Implementing the amendments required 
percentile adult male driver dummy inflator, met all the proposed injury that Act. Our 
also passed all the injury criteria criteria performance limits in both final rule must provide that the phasing- 
performance limits). In the fourth test. Position I and Position 2 tests. Only the in Ofthose amendments begins not later 
of the MY 1999 Dodge Intrepid. the 5th primary stage was fired in the tests. than September I .  2003, and ends not 
percentile adult female driver dummy Looking at the various tests we have later than September I .  2006. 
failed both the chest displacement and conducted, it appears that the proposed However. we believe that nothing in 
Nij  performance limits; however the test requirements are achievable by a TEA 21 derogatesour inherent authority 
50th percentile adult male driver number of vehicles even though they to make temporary adjustments in the 
dummy passed all the relevant injury were not designed to comply with those requirements we adopt if. in our 
criteria performance limits when tested requirements. These vehicles meet the judgment. such adjustments are 
in the same vehicle. 48 kmlh (30 mph) unbelted barrier test necessary or prudent to promote the 

Two of the four unbelted 5th with both unbelted 50th percentile adult smooth and effective achievement of the 
percentile adult female passenger male dummies andunbelted 5th goals of the amendments. For example, 
dummy responses passed all the injury percentile adult female dummies. and adjustments could be made to test 
Criteria performance limits. The MY the driver side out-of-position test, with speeds or injury criteria. One possibility 
1999 Dodge Intrepid slightly exceeded single level inflators. The MY 1999 would be to issue afinal rule 
the chest g performance limit (with a Saturn SLI appears to be such a vehicle. temporarily reducing the maximum 
value of 62.2 9, and the MY 1999 Toyota Dual level inflators could make it speed for the unbelted rigid barrier test 
Tacoma significantly failed to meet the easier to meet the tests. For example, a to 40 kmlh (25 mphj (or some other 
Nij performance limit (with a value of higher inflation rate could be used for speed. e.g.. 4 4  kmlh (27.5 mph)) and 
2.65). 50th percentile adult males, while a then increasing it to 48  kmlh (30 mph) 

lower inflation rate could be used for after an appropriate period of time, e.g.. 
Saturn SLI and the MY 1998 Ford 5th percentileadult female drivers with after theTEA 21 phase~in. Another 
Taurus. however. passed all the injury the seat full fonvard and for child possibility would be to temporarily 
criteria performance limits for the driver passengem. permit relaxed injury criteria 
and passenger using both unbelted 5th We note that. for the passenger side, performance limits (e.g.. 72 g chest 
percentile adult female and unbelted a weight sensor or other suppression acceleration limit instead of 60 g chest 
50th percentile adult male dummies in device might be needed to meet acceleration limit) in unbelted rigid 
the rigid barrier crash tests at 48 k m h  passenger side out-of-position barrier tests between 25 mph and 30 
(30 mphj. requirements for children. even i fa  dual mph. 

With the 6-year-old child dummies on In Ibis rulemaking, 

TEA 21 is limited 

Two of the four vehicles. the MY 1999 
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This document seeks comment on 
still another possibility for the final 
rule: permanently reducing the unbelted 
rigid barrier test speed to 40 km/h (25 
mph) and temporarily leaving the belted 
rigid barrier test speed at 48 kmlh (30 
mph). Under the final ru\e. the latter test 
speed would later. sometime after the 
TEA 21 phase-in schedule. increase to 
56 kmlh (35 m ~ h ) . ~ ~  

We note that we have previously 
considered, in rulemaking. a 40 km/h 
(25 mph) maximum speed for the 
unbeited rigid barrier test. However. we 
considered this issue in  the context of 
Standard No. 208's historic 
requirements. i.e.. testing only with 50th 
percentile adult male dummies and the 
old injury criteria. which did not 

the vehicles passed all the proposed 
driver and passenger injury criteria 
performance limits with one exception 
involving the model year 1999 Toyota 
Tacoma. Again, the passenger dummy 
exceeded the proposed Nij limit on the 
passen er side. 
In iigat of the fact that vehicle 

manufacturers are now recommending 
an unbelted rigid barrier crash test 
alternative that omits the oblique tests. 
we also note that we addressed the 
possibility of eliminating the unbelted 
oblique tests in the aftermath of that 
same rulemaking. See NPRM published 
in the Federal Register (50 FR 14589. 
14592-14594) on ADril 12. 1985. and 

occupant positioning. and provide 
separate answers for crashes likely to 
cause fatalities and crashes likely IO 
cause serious but  not fatal injuries. 

2. How do thc two alternatives 
compare with respect to repeatability. 
reproducibility. objectivity. and 
practicability issues? 

3. What effects would each of the 
alternative types of unbelted tests and 
each of the alternative maximum test 
speeds discussed in this SNPRM have 
on air bag design, performance. risks 
and benefits, and on amount of 
depowering permitted? Answers should 
focus particularly on unbelted 40 km/h 
(25 mDh)/belted 56 km/h (35 mDhl 

include neck criteria. 
Fifteen years ago. in our rulemaking 

establishing automatic protection 
requirements. GM advocated a 40 km/h 
(25 mph) unbelted rigid barrier test to 
facilitate passive interiors, 1.e.. building 
in safety by improving such things as 
the steering columns and padding. At 
that time. GM believed passive interiors 
would be better than automatic 
restraints, 1.e.. air bags or automatic seat 
belts. 

concluded that it was generally evident 
that i t  was within the state-of-the art to 
pass Standard No. 208's head and chest 
injury criteria at 40 km/h (25 mph) with 
unbelted 50th percentile adult male 
dummies without air bags. We stated 
that we had virtually no data on what 
diminution in safety would occur if the 
Lower standard were used and that there 
was no basis for making such a change. 
See final rule published in the Federal 
Regiter (49 FR 28962. 28995: July 17. 

We also note that. for the vehicles we 
recently tested at 48 kmlh (30 mph) for 
this rulemaking. we also tested a small 
subset at 40 km/h (25 mph) with 
unbelted 50th percentile male driver 
and passenger dummies. In the three 
tests. the vehicles passed all the 
proposed driver and passenger injury 
criteria performance limits with one 
exception involving a model year 1999 
Toyota Tacoma. The passenger dummy 
exceeded the proposed Nij limit in this 
test. We also conducted two 40 km/h 
(25 mph) rigid barrier crash tests with 
unbelted 5th percentile adult female 
driver and passenger dummies. Again. 

Based on available test data. we 

1984). 

23 We recognize that this alternative would 
Increase <he test Speed of <he htted test to the Level 
of the belled le51 currently conducled under 
NHTSAr NCAP prowam. i f  !hlr alfemative were 
CholPn. NHTSA contemplater relalning the current 
NCAP I n f  speed through the end of the l€A 21 
phase-In p r M  The agency would then review that 
NCAP lest. 

final rule oublishedin the Federal 
Register (51 FR 9800. 980~I%302)on 
March 21. 1986. 

in that rulemaking. We noted that 
We decided to retain the oblique tests 

although oblique iests generally produce 
lower injury levels. they do not 
consistently produce that result. We 
also expressed concern that air bags that 
only need to meet a perpendicular 
impact could be made much smaller. 
We stated that. in such a case. in an 
oblique crash, an unbelted occupant 
could roll off the smaller bag and strike 
the A-pillar or instrument panel. 

We welcome comments on how we 
should consider our past decisions and 
the rationales underlying them in this 
current rulemaking. 

We note that while we are seeking 
comments on alternative unbelted tests. 
including alternative speeds and injury 
criteria, we plan to adopt a single 
unbelted test or set of unbelted tests for 
the final rule. That is. we do not plan 
to provide a manufacturer option in this 
area. Depending on the comments. we 
may adopt some combination of the 
tests discussed above. 

To help us reach a decision on what 
unbelted test requirements should be 
included in Standard No. 208. we 
request commenters ta address the 
following uestions: 

1. How 30 the two proposed 
altemative unbelted crash tests compare 
in representing the range of frontal 
crashes which have a potential to cause 
serious injuries or fatalities? Please 
answer this separately for the low and 
high end of the proposed range of upper 
speeds for each alternative. 1.e.. 40 and 
48 kmlh (25 and 30 mph) for the 
unbelted rigid barrier test and 48 and 56 
kmlh (30 mph and 35 mph) for the 
unbelted offset deformable barrier test. 
In answering thls question, please 
consider the entire range of tests 
incorporated into each alternative 
Please specifically address 
representativeness with respect to (a) 
crash pulses. (b) crash severities. and (c) 

versus unbelted 48 kmlh (30 m6h)i 
belted 48 km/h (30 mph), and on 
unbelted 56 km/h (35 mph)offset/beited 
48 kmih (30 mph) versus unbelted 48 
km/h (30 mph)lbelted 48 kmlh (30 
moh) To what extent can i t  be ~~~ ~~ ~~ 

cdnciuded that a countermeasure 
needed to meet each alternative would 
ensure protection in frontal crashes not 
directly represented by the tests 
included in that alternative, e.g.. crashes 
with different pulses (harder or softer) 
or different severities (more severe or 
less severe)? Please quantify, to the 
extent possible. the amount of 
protection that would be ensured in 
other types ofcrashes. i.e.. what the 
injury criteria measurements would be. 
Please address whether and how the 
answer to this question would differ for 
the low and high end of the proposed 
range of upper speeds for each 
alternative. 

4. To what extent would current air 
bag systems (or air bag systems being 
developed for near-term application) 
have difficulty distinguishing between a 
high speed offset deformable barrier test 
and a low speed crash during the time 
the decision whether to deploy the air 
bag must be made? What technological 
solutions. e.g., advanced sensing 
systems (including use of satellite 
sensors and improved algorithms) are 
available to address this potential 
problem? How should we consider this 
issue in selectingamong the available 
unbelted crash test alternatives? 

5. One reason for adopting a test 
requirement that is less stringent than 
another during the TEA 21 phase-in 
period would be to provide an extra 
margin offlexibilityand facilitate 
compliance during the time vehicle 
manufacturers are introducing advanced 
air bags incorporating multiple new 
technologies. An example of such an 
approach would be the phase-in 
sequence described above in which the 
final rule would provide that the 
maximum speed for the unbelted rigid 
barrier test would initially be 40 kmlh 
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(25 mph) (or some other speed) and then 
increase to 18 kmth (30 mph) after an 
appropriate fixed period of time. If we 
were to adopt a less stringent test 
requirement for an initial period, how 
long should that period be and why? 

6. What factors should we consider in 
selecting a maximum speed for the hyo 
alternatives? 

requirement could be adjusted either by 
reducing the maximum speed at which 
the test is conducted or by leaving the 
maximum speed unchanged, but 
relaxing the injury criteria performance 
Limits for the tests that are conducted 
near the upper end of the range of test 
speeds. For example. if we were to 
reduce temporarily the severity of the 
unbelted up-10-48 kmlh (30 mph) rigid 
barrier test. one possible way of doing 
this would be to reduce the stringency 
of the injury criteria performance limits 
between 40 kmlh (25 mph) (or some 
other speed) and 48 km/h (30 mph). 
While this could provide significant 
increased flexibility to vehicle 
manufacturers. it could still address the 
issue of protection in higher speed 
crashes. Also. certification and 
compliance test data could be directly 
compared to that obtained in 48 kmlh 
(30 mph) rigid barrier crash tests over 
many years. We specifically request 
comments on this approach and what 
injury criteria performance limits would 
be appropriate if we were to adopt it. 

8.  Should we consider combining 
aspects from each of the two unbelted 
alternatives? For example, the unbelted 
rigid barrier test alternative includes 
both perpendicular and angle tests. A 
variation on this approach might be to 
retain the perpendicular test. but 
replace the angle tests with offset 
deformable barrier tests. We request 
comments on this or any other possible 
ways of combining aspects from the two 
unbelted alternatives. 

9. Given the existing and anticipated 
advanced air bagtechnologies. to what 
extent is it  necessary. and why. to link 
decisions about improving protection to 
decisions about minimizing the risks? 
What portion of those risks would 
remain after full use of existing and 
anticipated advanced air bag 
technologies? 

48 km/h (30 mph) unbelted barrier test 
would necessitate an  increase in the 
power of any vehicle's air bags, indicate 
which models would need air bags with 
increased power and indicate the 
potential amount of increase. Explain 
how the amount of needed increase was 
determined and the effects on safety of 
such an Increase. 

7. The severity of a crash test 

IO. If it is believed that a return to the 

)I 64. No. 214/Friday. Xovember 5. 

I I 1'0 what extvnt could non-ail bag 
rhanges. such as  improved crLbti ZLI)CS 
be used tr, avoid any increasrs an air i q  
a&,ressivity if  thrre  u r re  a return IO the 
48 kinlh (30 niph) unbelted bxrier tebt? 
'In uihat extent car! ddtanced features 
s u r h  as iniproved fold partemc. Iishter 
fahrics and recessed air bag modules bc 
usrd to offset. or mure t t ia i i  offset. an) 
iiicrcases in pouer 5u that those 
in<.rrases do not result ~ r i  inrreased air 
bag a g r e s i v i t y ?  

12 'Tomtiat exteiil could the bdrious 
type5 of static suppression be used tu 
reduce the risk to rhildren?In $%hat 
circumstances would surh suppress.rni 
not minimizerisk?To \%hat extent cuuld 
ttir lower level of dual-level Inflators be 
lirikrd with sensors of such facrurs as 
cimh sevrrity. seat position. belt me 
.iid ueightlpartern be u5ed tu reduce 
the risk 10 drivers mho adjust rherr spas 
full forward or nearly full  foruard' In 
\(.hat Circumstdnces would SUCII 
technology riot minimize risk? If there 
would be residual risk to children or t o  
those drivers after the use of thosc 
technologies. what IS the magnitude of 
that risk7To *hat extern mould that 
residual risk be affected hy  the decision 
regarding an unbelted test requirement7 

13 To what extent does each vehirle 
manufacturer plan IO take full 
anvantage. across thcrr \ e h ~ l e  fleets. of 
the advanced air bag and other 
trrhirologies mentioned in questions I I 
arid 12 abpve? 

14 Given that availalrle test data 
indicate that some vehicles already meet 
or exceed the injury criteria for 50111 
p+.rwntlle male dummres in uribeltrd 48 
kmlh I30 mphJ tests. explain why thnw 
itiargirib of rompliancr cannot br 
iricreased in the time provided by the 
TE,\ 21 scheduleand why ottie! 
vehtclvs cannot be designed to achww 
wuilar margins of rompliance 

I 5  Provide test data arid analysis to 
support the answers to questions I .  I 4  

16 To what extent do availahle test 
data rpgarding ad\ariced air  bag 
technologies support the 
appropriateriessofor need for each of 
thP alternative types unbdted le5tS and 
each of the alternative maximum test 
5peeds discussed in this SiXPRM? 
Ansurrs should focu, particularly on 
uiibeltrd 40 kmlh  (25 mp1i)fbelted 5G 
km/h (35 mph) versus unbelted 48 kml 
h (30 mph)/belted 48 km/h (30 mphJ. 
and on tinbelted 56 kinlh (35 
mpli)offw&elted 48 kmlh (30 niph) 
\ersus tinbelted 48 km/h (30 niphi/ 
belted 18 km/h  (30 mphl. 

for a 56 kmih (35 mph) belted rrgld 
barrier test requirement? 

.- - -. - - -. . - 

17 What lead time would be needed 
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ii. Proposed Array of Crash Test 
Requirements. 

manufacturers argued that some of the 
crash test requirements we proposed in 
the NPRM were redundant. given the 
other tests. In developing this SNPRM. 
we have carefully considered whether 
we could reduce the number of 
proposed tests without significantly 
affecting the benefits of the NPRM. 
Using the methodology for counting 
tests discussed earlier in this document, 
we are proposing a total of nine crash 
tests instead of 14. 

The specific nine tests differ, of 
course. depending on which alternative 
unbelted test5 are included. 

The set of nine tests which includes 
the unbelted rigid barrier test includes 
the following tests: 
-belted rigid barrier test (perpendicular 

As noted earlier. vehicle 

and up to + 30 degrees) using 50th 
percentile adult male dummies 
(counts as three tests: one at +30 
degrees. one perpendicular. and one 
at - 30 degrees); 

-belted rigid barrier test (perpendicular 
only) using 5th percentile adult 
female dummies, 

percentile adult male dummies 
(counts as three tests): 

-unbelted rigid barrier test 
(perpendicular only) using 5th 
percentile adult female dummies; and 

-belted up-10-40 kmlh (25 mph) offset 
deformable barrier test (driver side of 
the vehicle engaged with the barrier) 
using 5th percentile adult female 
dummies. 
This set of proposed tests eliminates 

-unbelted rigid barrier test using 50th 

five tests that were included in the 
NPRM. First. for both the belted and 
unbelted rigid barrier tests. we are 
proposing to test the 5th percentile 
adult female dummy in the 
perpendicular test only. i.e.. not in 
oblique tests. This would eliminate four 
tests. 

In many cases. crash tests become less 
stringent as dummies become lighter 
andtor closer to the air  bag. However, 
this is not true if the dummy is so close 
that it contacts the air bag early in the 
deployment process. For the rigid 
barrier test using 5th percentile adult 
female dummies, the condition in 
which this would most likely occur is 
in a perpendicular impact. Therefore, 
we believe that the perpendicular tests 
(belted and unbelted) would address 
this concern. We also believe that, if the 
vehicle can pass the perpendicular test 
with 5th percentile female dummies and 
the oblique tests with 50th percentile 
adult male dummies. it will also pass 
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the oblique tests using 5th percentile 
adult female dummies. 

The primary function of the oblique 
test is to assure a wide air bag. The 50th 
percentile adult male dummy presents a 
greater challenge than the 5th percentile 
adult female dummy does in such a test. 
Thus. the oblique tests with the 5th 
percentile adult female dummy would 
add test costs without providing 
additional safety benefits. 

Second, for the belted up-10-40 km/h 
(25 mohl offset deformable barrier test. 

We also proposed in the NPRM to 
include. for all crash tests specified by 
the standard, certain vehicle integrity 
requirements. The proposal specified 
that vehicle doors may not open during 
the crash test and that. after the crash 
test. i t  must be possible for technicians 
to open the doon and move the seats as 
necessary to allow evacuation of all 
occupants. 

Several commenters raised concerns 
about these proposed requirements, 
including ones relating to objectivity. 

If manufacturers find they cannot 
provide protection to individuals 
properly positioned in the forward track 
position. they have the option of moving 
that position back, particularly on the 
passenger side. With respect to the 
driver side, manufacturers might have to 
make other adjustments to the vehicle. 
such as providing adjustable pedals. 
that would allow small-statured drivers 
to operate the vehicle. 

Nevertheless. we are aware that the 
placement of the 5th percentile adult . .  

we are proposing that the test be 
conducted only with the driver side of 
the vehicle engaged with the barrier. 
This would eliminate one additional 
test. We believe that testing the vehicle 
on the driver side only would be a 
sufficient means of testing air bag 
sensing systems. 

We note. by contrast. that we believe 
it would be necessary to test the vehicle 
with each side of the vehicle engaged if 
we adopted the unbelted high speed 
offset deformable barrier test instead of 
the unbelted rigid barrier test to ensure 
that the air bags are wide enough to 
provide protection for occupants that 
move forward in a direction that is 
either to the right or left of 
perpendicular. 

the unbelted high speed ofiset 
deformable barrier test includes the 
following tests: 
-belted rigid barrier test (perpendicular 

The set of nine tests which includes 

and + 30 degrees) using 50th 
percentile adult male dummies 
(counts as three tests): 

only) using 5th percentile adult 
female dummies: 

-unbelted offset deformable barrier test 
(driver and passenger sides of vehicle 
engaging the barrier) using 50th 
percentile adult male dummies 
(counts as two tests); 

-unbelted offset deformable barrier test 
(driver and passenger sides of vehicle 
engaging the barrier) using 5th 
percentile adult female dummies 
(counts as two tests); and 

-belted up-10.40 kmlh (25 mph) offset 
deformable barrier test (driver side of 
the vehicleengaged with the barrier) 
using 5th percentile adult female 
dummies. 
In the NPRM we proposed 

-belted rigid barrier test (perpendicular 

specifications for the deformable barrier 

After considering the comments, we 
have decided to drop these 
requirements from the SNPRM 

While we believe it is important for 
doors to remain closed during crashes, 
and for occupants to be extricated from 
a vehicle after a crash, we believe that 
significant additional development of 
the proposed test procedures would be 
necessary for a final rule. Moreover. we 
believe this subject is sufficiently 
distinct from advanced air bags so as to 
best be considered in other contexts. 
particularly with the need for us to issue 
a final rule on advanced air bags by 
March 1.2000. 

iii. Localion and Sealing Procedure for 
5th Percenlile Adult Female Dummy 

percentile adult female test dummy is 
detailed in section S16 of the proposed 
regulatory fext. The procedure takes into 
account two separate concerns. The first 
issue is where to place the vehicle seat 
during testing; the second issue is how 
to lace the dummy in the vehicle seat. 

from theoutset. crash tests with 50th 
percentile adult male dummies have 
been conducted with the seat in the 
middle seat track position. We do not 
propose to change that provision. 
However. we have proposed in the 
NPRM and this SNPRM to conduct tests 
with 5th percentile adult female 
dummies with both the driver and 
passenger seats in the full forward 
position. We believe that this is the 
most vulnerable position for occupants 
in the real world and is also the most 
demanding for the occupant protection 
system. Indivldual drivers who are 
approximately the size of the 5th 
percentile adult female dummy are the 
most likely, because of their size. to sit 
farther forward than the middle seat 
track position and are more likely than 
larger drivers to use the full forward 

A seating procedure for the 5th 

female dummy in thefull forward 
position tests the occupant restraint 
system under a condition that may 
rarely occur in the rcai world. The 
University of Michigan Transportation 
Research Institute (UMTRI) has found 
that drivers who are approximately the 
same size as the 5th percentile adult 
female dummy generally do not sit in 
the full forward seat track position. 
Other commenters have stated that the 
front passenger seat would never need 
to be placed in the full foward position 
due to occupant size. Rather, placement 
of the passenger seat in  that track 
position would only occur on those rare 
occasions when the entire space in the 
back seat was needed for cargo or other 
purposes. 

Another concern is whether. in order 
to meet tests for conditions that rarely 
occur in the real world. manufacturers 
might select air bag desisns that offer 
reduced fatality-reducing protection for 
conditions that are more common. 

the 5th percentile adult female dummy 
would also be tested on the driver side 
in two out-of-position tests that place 
the dummy directly on the air bag 
module. While this would not ensure 
protection in a high speed crash, it 
would ensure that the air bag does not 
cause harm. 

Accordingly. we are interested in 
comments on whether testing the 5th 
percentile adult female dummy with the 
seat position in something other than 
the full forward seat track position 
would adequately protect properly- 
seated individuals of all  sizes while 
potentially allowing more design 
freedom. 

developed considering the work 
performed by the SAE Hybrid Ill 5th 
Seating Procedure Task Group and by 
NHTSA's Vehicle Research and Test 

We also note that. under our proposal. 

The proposed seating procedure was 

to be used in  offset drforiiiable barrier 
tests The nlwcifwationsfor 1hi.r banirr 
would be incliiderl in  Part 587 We drr 
not republtshmp, the rperiftcatiuii> i i i  
this SNPRM but expect to proceed to a 
final rule in a sepdraie documcvit. We do 
not expttci aity -,\pitillcant changrsfiuin 
the NI'KM be used 

position Occupants of any size may 
occasionally use that seat powlion on 
the passenger side. dependingon the 
passenger or cargo space needs in the 
hack seat As a general principle we 
beiieve that people should be able to 
d e l )  use a seat as it was designed to 

Crriter (VRTCI l'hc 50th percentile 
I lyhrid 111 adult tnak clumrny 15 t h v  only 
dutnmy currently used fur S t m h r d  No 
208 compliance rrash t~%ttng. For that 
testing the dummy I S  positiurwd 
accordirig IO S l l l  of 11.e standdrd A, 
part uf that procrclttre the I I  p0111t of 
the dummy is lorated tiring thv manikin 
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and procedure, 111 S,\t S r a n d d  1826 a 
For the S i t ,  prr<mtileaduli  frut.$le 
dumm,. t1w SW ra5k gic.up i$ currenil) 
voting and cornmurtiiiigort !he 
arceptahiliiy of8 pii,ccdure ihai ttses .an 
SAE Standard 1821, 50th prll.rnillv x i u I I  
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dummy The 50th perccnirle .xluit male 
duinni) (78 kg (171  pourldrl) IS 28 kg 
(GO p u n d < )  hravlrr than iiir 5th 
percenirlr adult female (40 kg (108 
pounds)) dnd therefore nluch inure 
d.lficult io maneu\er into oositiun f t r  

- . .- .- -. -. - - -- - -_ .- .. . .- 

male manikin with reduced length legs 50th percentile adult male'manikin H- 
to locate the H-point of the 5th point provides a specific target for this 
percentile adult female dummy. Then a heavy dummy so that it can be 
dummy positioning procedure is used to Dositioned in the seat. The lkhter 5th 
place the female dummy at the H~point 
located bv the modified manikin. It is 
unknown when this procedure will be 
completed. 

Given the absence of a n  SAE.accepted 
seating procedure for the 5th percentile 
adult female dummy, we decided to 
perform some of our own pusitioning 
tests so that a 5th percentile adult 
female procedure would be available for 
this rule. VRTC positioned a 5th 
percentile adult female dummy several 
times in various vehicles using a 
positioning procedure without 
intermediate seating devices. The H- 
point location was measured and the 
variation in H-point location between 
repeats was reviewed. Then the 5th 
percentile adult female prototype 
manikin (supplied by Ford Motor 
Company) was used to locate the H- 
point with respect to the seat. The 
variation in H-point location between 
repeats was reviewed. 

location of the H-point of the 5th 
percentile adult female dummy and the 
H-point of the 5th percentile adult 
female prototype manikin with respect 
to the seat were very similar. 
Longitudinally, the difference in the 
average "H" point location between the 
dummy and the manikin varied from i 
mm to 17 mm (0.04 in. to 0.67 in.). 
Vertically. the comparable figures were 
4 mmto 10mm (0.16in. to0.41 in.). 
Since there was littie difference between 
the two methods, the extra step of using 
the manikin to determine the H-point 
location was found to be unnecessary. 
In addition. there is no guaranteeof 
when the 5th percentile adult female 
manikin would be available and 
accepted for use by the safety 
community. Therefore. VRTC developed 
the procedures that are in section SI6 of 
the proposed rule. 

We believe i t  would be appropriate to 
use the manikin procedure for the 50th 
percentile adult male dummy and not 
for the 5th percentile adult female 

The procedures demonstrated that the 

"Thefollowlngdockerr,discurred the uwof the 
1826 manikln for the 501h prcentlle adult male 
dummy. 

1.14-14-Nolice 3 9  NPRM IO amend Part 572. 
titlowing Opllonal u= of Hybrid II or 111. sunset fur 
u* of Hybrld 11. 

2. 74-14-NoWe 45: Flnal Rule adoptlng Hybrld 
111. 

percentile adult female dummy does not 
need this target. In addition. the 5th 
percentile adult female buttocks Drofile 
may fit differently into a highly curved 
fitted seat than the 50th percentile adult 
male dummy and therefore the use of 
the 50th percentile adult manikin for 
the 5th percentile adult fernale dummy 
seating procedure may cause more 
variability in dummy positioning. Thus 
we believe the proposed non-manikin 
procedure makes it  easier to repeatedly 
position the 5th percentile adult female 
dummy 
2. Tests for Requirements To Minimize 
the Risk to Infants. Children and Other 
Occupants From Injuries and Deaths 
Caused by Air Bags 

a. Safety of Infants. 
Infants in rear-facing child safety seats 

(RFCSS) are at significant risk from 
deploying air bags, since the rear facing 
orientation of the child seat places their 
heads extremely close to the air bag 
cover. This Is why we emphasize that 
infants in RFCSS must never be placed 
in the front seat unless the air bag is 
turned off. 

In the NPRM. in order to address the 
risks air bags pose to infants in RFCSS. 
we proposed two alternative test 
requirements. the selection of which 
would be at the option of the 
manufacturer. The two manufacturer 
options were: (1) test requirements for 
an automatic air bag suppression feature 
or (2) test requirements for low-risk 
deployment involving deployment of 
the air bag in the presence of a 12- 
month old Child Restraint Air Bag 
Interaction (CRAB0 dummy in a RFCSS. 

Under the NPRM, if the automatic 
suppression feature option were 
selected. the air bag would need to be 
suppressed during several static tests 
using. in the right front passenger seat 
a 12 month old child dummy In a 
RFCSS. and also during rough road 
tests. The RFCSS would be placed in a 
variety of different posltions during the 
static tests In order tu ensure that the 
suppression feature did not 
inappropriately suppress the air bag for 
small-statured adults. the air hag would 
need to be activated during several 
static tests uslng a 5th percentile adult 
female dummy In the right front 
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passenger seat, and also during rough 
road tests usin that dummy. 

If the low rist deployment option 
were selected, a vehicle would be 
required to meet specified injury criteria 
when the passenger air bag is deployed 
in the presence of a 12 month old child 
dummy placed in a RFCSS. In the case 
of air bags with multiple inflation 
levels, the injury criteria would need to 
be niet for al l  levels. 

For our SNPRM. we are proposing the 
same two basic options, but with several 
changes. 

First. under the NPRM. manufacturers 
would have been required to assure 
compliance in tests using any child 
restraint capable of being used in the 
rear facing position which was 
manufactured for sale in thc United 
States between two years and ten years 
prior to the date the first vehicle of the 
MY carline of which the vehicle is a 
part was first offered for sale to a 
cunsumer. For our SNPRM. 
manufacturers would be required to 
assure compliance using any child 
restraint included in a iist of 
representative child restraints that we 
are proposing to add as an appendix to 
Standard No. 208. The list would be 
periodically updated to reflect changes 
in the types and designs of available 
child restraints. We believe this 
approach addresses the practicability 
and cost concerns raised by commenters 
but still ensures that vehicle 
manufacturers take account of the 
variety of different RFCSS as they 
design their systems. The issue of how 
we selected the proposed iist of child 
restraints is discussed later in this 
notice. 

Second. our SNPRM drops the 
proposed rough road tests. We proposed 
those tests to address the possibility that 
some types of automatic suppression 
features. e.g., weight sensors, might be 
"fooled" by occupant movement 
associated with riding on rough roads. 
The proposed tests were intended to 
ensure such devices were designed so 
they do not turn on the air bag in the 
presence of a small child who is 
bouncing a s  a result of riding on a rough 
road. and so that they do not turn off the 
air bag in the presence of a small- 
statured adult wha is bouncing as a 
result of ridin on a rough road. 

After consic?ering the comments. we 
have tentatively concluded that i t  is not 
necessary to include rough road tests in 
Standard No. 208. As we have discussed 
in other areas. in the context of a 
statutory scheme requiring us to issue 
performance requirements (as opposed 
to one requiring design requirements or 
government approval). it is neither 
appropriate nor possible for us to 
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address every real world variable that 
can affect safety Ultimately. the vehicle 
manufacturers must be expected to 
design their vehicles not only so they 
meet the performance requirements 
specified by the Federal motor vehicle 
safety standards, but also in light ofthe 
full range of real world conditions their 
vehicles will experience. 

We believe rough road performance is 
an area that vehicle manufacturers will 
consider and address in the absence of 
Federal requirements. We also note that 
a number of technical issues have been 
raised about the proposed rough road 
tests, including how to keep dummies 
from failing over during the tests. We do 
not believe it would be a good use of 
agency resources at this time to make 
further efforts to develop test 
procedures in this area. If necessary. 
failures to assure adequate air bag 
performance in the rough road context 
could be addressed under our authority 
to investigate safety-related defects. 

Third, for the proposed static tests 
that must result in deactivation of the 
passenger air bag, we have reduced the 
number of positions in which the infant 
dummy/child seat is tested from seven 
to five. Our proposal adds one new 
position. where the RFCSS is oriented 
so that the infant faces forward and the 
seat is then tipped against the 
instrument panel. This is a position that 
could occur as a result of pre-impact 
braking if  the RFCSS is not secured by 
the vehicle belt system We have 
dropped four of the positions proposed 
In the NPRM in order to reduce test 
complexity and costs. We believe that 
systems that would be suppressed at the 
five orooosed oositions would also be . .  
su p r e s 4  at the other posiliun\ 

lourth for the te5ts designed t o  
ensure that the suppression feature does 
not inappropriatelysuppress the air bag 
for small statured adults. human beings 
could be used in the place of 5th 
percentile adult female dummies. The 
subject of permitting human beings to 
be used In place of dummies for certain 
static tests is discussed in the next 
section. 

Fifth. we have made a change with 
respect to how air bags with multiple 
inflation levels would be tested for the 
low risk deployment test. A5 indicated 
above. we proposed in the NPRM to 
require injury criteria to be met for all 
levels of inflation. This reflected the fact 
that a child in a RFCSS would be 
extremely close to the passenger air bag 
in any crash. 

We have not changed our basic 
philosophy on this issue. but want to 
address the possibility that vehicles 
might be designed so that only a lower 
inflation level deploys in the presence 

of a RFCSS. regardless of crash severity. 
To address this possibility. we are 
proposing in this SNPRM to require 
injury criteria to be met for any stage or 
combination of stages which may 
deploy in the presence of an infant in 
a RFCSS in a rigid barrier crash test a t  
speeds up to 64 km/h (40 mph). We 
believe that all stages of inflation that 
would deploy in the presence of a 
RFCSS would be encomoassed in crash 
tests at that range of severity levels. 

b. Safety of Young Children. 
Young children are at special risk 

from air bags because, when unbelted, 
they arc easily propelled close to the air 
bag as a result of pre-crash braking 
Their small size and weight also makes 
them more vulnerable to injury when 
interacting with a deploying air bag. We 
strongly recommend that young 
children ride in the back seat. because 
the back seat is safer whether or not a 
vehicle has air bags. 

In the NPRM. in order to address the 
risks air bags pose to young children 
who do ride in the front seat, we 
proposed requirements using both 3- 
year old and 6-year old child dummies. 
We proposed four alternative test 
requirements. the selection of which 
would be at the option of the 
manufacturer. Manufacturers could 
select different options for the 3-year- 
old and 6-year-old dummies. 

The four manufacturer options were: 
( I )  test requirements for an air bag 
suppression feature that suppresses the 
air bag when a child is present, e.g.. a 
weight or size sensor, (2) test 
requirements for an air bag suppression 
feature that suppresses the air bag when 
an occupant is out of position, (3) test 
requirements for low risk deployment 
involving deployment of the air bag in 
the presence of out-of-position 3-year 
old and 6-year-old child dummies, or (4) 
full scale dynamic out-of-positlon test 
requirements, which include pre-impact 
brakin as art of the test procedure. 

O u r t N P h  follows the same basic 
approach as the NPRM. but with several 
differences. 

Most significantly, the number and 
type of manufacturer options are 
changed somewhat. Our SNPRM 
continues to include. with certain 
changes. the first and third of the 
options listed above, i.e.. test 
requirements for an air bag suppression 
feature that suppresses the air bag when 
a child is present. e&. a weight or size 
sensor. and test requirements for low 
risk deployment involving deployment 
of the air bag in the presence of out.of- 
position 3-year-old and 6-year-old child 
dummies. 

Our SNPRM also includes the second 
option, test requirements for an air bag 

suppression feature that suppresses the 
air bag when an occupant is out-of- 
position. but with major changes. The 
fourth option, testing with dynamic pre- 
crash braking. has been dropped from 
this rulemaking. 

In the sections which follow. we 
discuss the three options we are 
including in this SNPRM. as well as our 
reasons for any significant changes and 
for dropping the fourth option, 

Requiremenrs for an air bag 
suppression feature l eg . .  weight or size 
sensor) rhat suppresses the air bag when 
a child is present. As discussed in the 
NPRM, these requirements would be 
verv similar to those beine orooosed 

this option were selected, the air bag 
would need to be deactivated during 
several static tests using, in the right 
front passenger seat. a 3~year-old or 6- 
year-old child dummy and also during 
rough road tests. The child dummy 
would be placed in a variety of different 
positions during the static tests. Some of 
the positions specify placing the 
dummy in a forward-facing child seat or 
booster seat. The air bag would be 
required to be activated during specified 
tests using a 5th percentile adult female 
dummy. 

For the SNPRM. we have made a 
number of changes similar to those 
discussed above with resoect to a 

to assure compliance in tests using any 
child restraint which was manufactured 
for sale in the United States for a 
specified number of years prior to 
manufacture. we would require them to 
assure compliance using any child 
restraint included in a list of 
representativechild restraints that we 
are proposing to add as an appendix to 
Standard No. 208. 

We are dropping the proposed 
rough road tests. 

For the proposed static tests which 
must result in deactivation of the 
passenger air bag. we have reduced the 
number of positions in which the child 
dummy or child durnmy/child seat are 
tested. For the three-year-old child 
dummy, the number of positions is 
reduced from 17 to 10. For the six-year- 
old child dummy. the numberof 
positions Is reduced from nine to six. 
We believe that systems that would be 
suppressed at the proposed posltlons 
would also be suppressed a t  the other 
positions. 

We are also proposing to allow 
manufacturers to comply with and 
certify to these suppression 
requirements using children. instead of 
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3-year-old and 6-year~old child 
dummies. Adult females could also he 
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accordingly developed separate 
requirements for such dynamic 

For this SNPRM. we have decided to 
drop the out-of-vosition suvmession 

used in the place of 5th percentile adult 
female dummies for the portions of 
those test requirements which make 
sure that the air hag is activated for 
adults. 

manufacturers to use human beings in 
light of concerns that current dummies 
may not be sufficiently human-like to be 
recognized by some of the advanced 
technnlogies under development For 
example. suppression devices that work 
by sensing the distributed weight 
pattern of a human being may not 
recognize the pattern of a test dummy. 
If a manufacturer selects this option. the 
requirements would need to be met at 
each of the relevant positions for any 
human being within a specified weight/ 
height range for 3~year-old and G~year- 
old children and 5th percentile adult 
females. 

tests simply involve a child or adult 
assuming specified positions in the 
vehicle, with a technician checking 
(typically by looking at a light) whether 
the air bag would be activated or 
deactivated: these tests do not involve 
deploying the air hag or moving the 
vehicle. To ensure absolute safety, we 
are proposing to require manufacturers 
selecting this option to provide a 
method to assure that the air hag will 
not activate during testing: such 
assurance may be made by removal of 
the air hag. The manufacturer would 
also be required to provide a method to 
assure that the same test results would 
he obtained if the air bag had not been 
deactivated or removed. 

Test requirements for a feature that 
suppresses the air bag when a child is 
out-of-position. As discussed in the 
NPRM. we believe that a feature that 
suppresses the air hag when an 
occupant is out-of-position. either 
initially or because of moving into such 
a location during pre-crash braking. 
needs to be tested very differently from 
one that suppresses the air bag 
whenever a child is present. While 
various static tests can he used to 
determine whether the latter type of 
suppression device is effective. they 
would he of limited utility in testing a 
feature that suppresses the air hag when 
an occupant moves into an out-of- 
position location. This is because one of 
the key criteria in determining whether 
the dynamic out-of-position suppression 
feature is effective is timing. !.e.. 
whether the feature works qulckly 
enough in a situation where an 
Dccupant is propelled out of position as 
a result of pre-crash braking (or other 
pre-crash maneuvers). We have 

We are proposing to permit 

It is impoftant to emphasize that these 

as the head. in order to locate and track 
an occupant. 

We are also concerned that the use of 

suppression devices 
Under the NPRM. if this option were 

selected by the vehicle manufacturer. 
the manufacturer would he required to 
provide a telltale indicating whether the 
air bag was activated or deactivated. 
Operation of the suppression feature 
would be tested through the use of a 
moving test device which would be 
guided toward the area in the vehicle 
where the air hag is stored 

In the NPRM. we summarized the 
proposed test requirements as follows: 

[Thel test device would begin its course of 
travel in a forward dtrcction toward a target 
area inside the vehicle. This target area. the 
air bagrupprersion zone. comb- ofa 
portion of a circle centered on the geometric 
center ofthe vehicle's air bag cover. l h e  
function afthe air bag suppression system 
would be tested through the use of a 
headform propelled toward the air bag 
suppression zone at any speed up to 1 I k d  
h (7 mph)-equivalent to a typical speed that 
the head of an occupant attains in pre-crash 
braking. When the test flxture enlcrs the area 
near the air bag-the air bag suppression 
zone-where injuries are likely to occur if the 

determine if the suppression feature has 
disabledtheairbag. . . . 

The auto ma ti^ supprcsrion piane ofthe 
vehicle. the point at which the air bag 
supprcsrion feature must be activated when 
the plane is crossed by the headfarm. is 
located at that point rearward of the air bag 
and forwardmost ofthe Center ofgravity of 
the head Of a seated occupant which the 
manufacturer determiner to be that point 
where. ifthe air bag is deployed. a 3~year-aid 

Criteria. crash 

63 FR 49974. September 18. 1998 

on our proposal in this area. These 
comments were submitted by 
manufacturers. suppliers. industry 
groups and safety organizations. 

While the comments indicated 
general support for a test option that 
would permit this type of suppression 
design. the commenters raised many 
issues about the feasibility and 
appropriateness of the agency's 
proposed test procedure. We note that 
while much work is currently being 
done on the development of dynamic 
automatic suppression systems (DASSI. 
the technology is still not mature. In 
addition. a number of differing 
technologies are currently being 
considered. Each one of these 
technologies has particular attributes 
which affect the appropriateness of the 
means used to evaluate its performance. 
This makes our task in formulating 
performance requirements and test 
procedures much more difficult. 

a headform alone would not he 
lor a that uses 

information from multiple types of 
sensors. For example. seat belt sensors. 
seat mat pressure sensors. seat-mounted 
capacitance scnsors. and seat location 
sensors might be incorporated in a 
suppression system to locate an 
occupant 
Of an occupant and lo 
in deciding whether 10 suppress an air 

batecond. the proposed test procedure's 
inclusion of a quasi-static. in-vehicle 
test may be inappropriate for evaluating 
the performance of some DASS designs. 
A system using inputs such as crash 
severity (change in velocity, rate of 
deceleration, etc,) could not he 
adequately tested by a quasi-static test. 
Similarly, such a lest may not be 

the characteristics 
the system 

air bagdepioys. the telltale is monitored 

child dummy would meet specified injuv 

We received a number of co"en- 

adequately representative of an actual 

However. we believe that DASS holds 
significant promise for improving 
occupant safety. Instead of foreclosing 
the use of such technology as a means 
of compliance. we have tentatively 
concluded that continued development 
of this technology warrants a different 
approach to rulemaking. 

We are therefore proposing an option 
which would specify minimum 
performance requirements for DASS. in 
conjunction with an amendment to our 
procedures governing petitions for 
rulemaking (49 CFR Pan 552) that 
would facilitate expedited consideration 
and. if appropriate. adoption of a test 
procedure when technological advances 
make such dynamic suppression 
systems feasible, Under this SNPRM. we 
are proposing to require manufacturers 
seeking to manufacture vehicles under 
this compliance option to equip those 
vehicles with a DASS that automatically 
controls air bag deployment by sensing 
the location and the characteristics of an 
occupant. and determining, based on 
that information. whether the air bag 
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just over 32 km/h (20 mph). and because 
ofthe "gray zone" where it is uncertain 
whether one or both stages may deploy. 
We are also proposing to specify only a 
rigid barrier test for purposes of 
determining what inflation level would 
deploy in such crashes. To the extent 
that higher innation level air bag 
deployments do not occur in rigid 
barrier tests a t  speeds up to 29 km/h (18 
mph). we do not believe that those 
higher inflation level air bag 
deployments would occur in  offset 
frontal deformable barrier tests or pole 
crashes at the same speed. 

As noted earlier, we have tested six 
MY 1999 vehicles to the proposed out- 
of-position tests using 6-year~old child 
dummies. Only one vehicle. the MY 
1999 Acura RL with a dual stage 
inflator. met all the proposed injury 
criteria performance limits for the 6- 
year-old child dummy in both Position 
i and Position 2 tests. This was the only 
one of the six vehicles with a dual stage 
inflator. Only the first stage was fired in 

.- 

should be deployed. The DASS must be 
capable of turning off the air bag when 
an occupant enters into an Automatic 
Suppression Zone (ASZ) defined by the 
vehicle manufacturer. 

The proposal provides for specific 
expedited rulemaking procedures 
regarding the test procedures for 
evaluating these systems. Under these 
procedures. interested persons (which 
as a practical matter would likely be 
either vehicle manufacturers or air bag 
manufacturers) could submit a petition 
for rulemaking to establish, on an 
expedited basis. a test procedure for 
evaluating a DASS. Target time limits 
for each phase of such a rulemaking are 
proposed. As the petition would serve 
as a basis for our expedited adoption of 
a test procedure. it would need to 
contain specific detailed information. 
Included in this required information 
would be a complete description of the 
specifications. design. and performance 
of the system or systems to be tested by 
the suggested test: drawings and/or 

introduction of DASSs by conducting 
expedited rulemakings might result. in 
some cases. in the adoption of different 
procedures for similar DASSs. To 
minimize this possibility. the agency 
would expect manufacturers which 
decide to petition for the adoption of a 
procedure for a DASS. instead of relying 
upon a previously adopted procedure 
for the same or similar type of DASS, to 
justify the need for a new and different 
procedure. Further. the agency would 
seek in the long run to amend Standard 
No. 208 to eliminate any unnecessary 
duplication or variation in test 
procedures. 

Static tests to assure low-risk 
deployment of the air bag in the 
presence ofout~of-position 3-year-old 
and 6-year-old child dummies. Our 
proposal in this area is not significantly 
different from the NPRM. If the low risk 
deployment option were selected. a 
vehicle would be required to meet 
specified injury criteria when the 
passenger air bag is deployed in the 

representative samples of the test 
devices and equipment lo be employed 
in the test: test procedures. including 
test device positioning procedures for 
the suggested test: and data and films 
generated in performing the proposed 
test. Of course. the test must meet 
applicable statutory requirements 
relating to Federal motor vehicle safety 
standards. 

consideration of any petition that is 
incomplete. The petition would need to 
be submitted nine months before the 
requested effective date, to allow 
sufficient time for agency review and 
public comment. 

While a petitioner could submit 
confidential information in support of 
its petition. it would need to make 
public the complete test procedure and 
a sufficient general description of the 
system to enable us to provide a 
meaningful opportunity for public 
Comment. 

If the agency published a notice 
proposing the adoption of the requested 
test procedure. it would then consider 
the public comments and decide 
whether the procedure should be added 
to Standard No. 208. If it decided to do 
so. and if the procedure were suitable 
for the DASS of any other vehicles, then 
the procedure could be used by those 
manufacturers of those vehicles as well 
as by the petitioning manufacturer. 

The agency emphasizes that its 
intention is that Standard No. 208 
ultimately provide that all similar 
DASSs. e.g.. those relying on the same 
types of sensors. would be tested in the 
Same fashion. Initially. however. the 
agency'sefforts to facilitate the quick 

We could reject or withhold 

presence of out-of-position 3-year-old 
and 6-year-old child dummies. We are 
proposing that it be conducted at two 
positions which tend to be "worst case" 
positions in terms of injury risk. We are 
also proposing more detailed 
positioning procedures for these two 
tests than for many of those proposed 
for the static suppression tests. since 
injury measures may vary considerably 
with position. 

In the case of air bags with multiple 
inflation levels, the injury criteria 
would need to be met only for the levels 
that would be deployed in lower 
severity crashes. While an infant in a 
RFCSS would always be extremely close 
to the passenger air bag, this is not Vue 
for older children. An older child would 
most likely be extremely close to the air 
bag in lower severity crashes. following 
prr-crash braking. 

In the NPRM. we proposed that the 
injury criteria would need to be met 
only for the inflation levels that would 
be deployed in crashes of32 km/h (20 
mph) or below. In order to determine 
what inflation levels would deploy in 
such crashes, we proposed a test 
procedure which included three types 
of crash tests: a rigid barrier test. an 
offset frontal deformable barrier test. 
and a pole test. 

For the SNPRM. we are proposing that 
the injury criteria in static out-of- 
position tests would need to be met only 
for the levels that would be deployed in 
crashes of 29 kmih (18 mph) or below. 
We have reduced the upper speed from 
32 to 29 km/h (20 mph to 18 mph) 
because some vehicle manufacturers 
may need to deploy both stages of a dual 
stage inflator in crashes with delta V's 

the testS. This test illustraies the 
potential of dual stage inflators to meet 
the proposed out-of-position 
requirements using 3-year-old and 6- 
year-old child dummies. 

Elimination of option for full scale 
dynamic out~of~position rest 
requirements. which include pre-impacr 
braking as part of the test procedure. In 
the NPRM. we included an option under 
which a vehicle would he required to 
meet injury criteria in a rigid barrier 
crash lest that included pre-impact 
braking as part of the test procedure. 
using unrestrained 3-year-old or G~year- 
old child dummies. We have decided to 
drop this option. 

a new test and there were many 
As discussed in the NPRM, this was 
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to the air bag at time of deployment. 
While any driver could potentially 
become out of position. small-statured 
drivers are more likely IO become out of 
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have decided not to make such a 
proposal at this time. Air bag risks to 
adult passengers are relatively low. Air 
bags do not pose the same risks for adult 

position because they sit closer to the 
steering wheel than larger drivers 

The NPRM. in order to address the 
risks air hags pose to out-of-position 
drivers. we proposed requirements 
using 5th percentile adult female 
dummies. We proposed three alternative 
test requirements. the selection of which 
would be at the option ofthe 
manufacturer. 

The manufacturer options proposed 
in the NPRM were similar to those using 
3-year-old and 6-year~old child 
dummies, with one significant 
exception. Since air bags provide safety 
benefits to small~statured drivers, it is 
not appropriate to permit manufacturers 
to suppress air bag deployment under 
all conditions in the presence of such 
occupants. Therefore. this type of 
suppression feature would not be 
permitted in tests with 5th percentile 
adult female dummies. 

The three manufacturer options 
proposed in the NPRM were: ( I )  test 
requirements for an air bag suppression 
feature that suppresses the driver air bag 
when the driver is out of position, (2) 
test requirements for low risk 
deployment involving deployment of 
the air bag in the presence of out-of- 
position 5th percentile adult female 
dummies. and (3) full scale dynamic 
out-of-Dosition test reauirements. which 
includi pre-impact braking as pa& 01 
the test procedure. 

For our SNPRM. we have made a 
number of changes similar to those 

paisengers as adult drivers and child 
passengers. Risks are higher for adult 
drivers because small-statured adults 
may need to sit relatively close to the air 
bag in order to drive. However. small- 
statured adults do not need to sit close 
to the passenger air bag. Young children 
are at special risk from air  bags because. 
when unbelted or improperly belted. 
they are easily propelled against the air 
bag module during pre-crash braking. 

C. Injury Criteria 
In the NPRM. we proposed injury 

criteria and performance limits for each 
size dummy. We placed in the public 
docket a technical paper which 
explained the basis for each of the 
proposed injury criteria. and for the 
proposed performance limits 

five injury criteria for the Hybrid 111 
50th percentile adult male dummy in 
barrier crash tests: ( I )  dummy 
containment-all portions of the 
dummy must be contained in the 
vehicle passenger compartment 
throughout the test. (2) HIC (Head Injury 
Criterion) must not exceed 1,000. 
evaluated over a 36 millisecond (msec) 
duration (3) chest acceleration must not 
exceed 60 g's. (4) chest deflection must 
not exceed 76 mm (3 inches). and (5) 
upper leg forces must not exceed 10 
kilonewtons (kN) (2.250 pounds). 

Under the NPRM. these and certain 
additional injury criteria would 
generally have been applied to all of the 
dummies covered by the proposal. 
However. the criteria would be adjusted 
to maintain consistencv with resoect to 

Standard No. 208 currently specifies 

discussed above-with respect to  three^ 
year-old and six-year-old children. and 
for the same reasons. Our proposal foi 
test requirements for low risk 
deployment involving deployment of 
the air bag in the presence of out-of- 
position 5th percentile adult female 
dummies is largely unchanged, although 
we have made the same change 
concerning level of inflation (Le.. levels 
that could deDlov in a rieid harrier crash 

For some types of injuries, we 
proposed alternative injury criteria. For 
chest injury. we proposed two 
alternatives: a new criterion. Combined 
Thoracic Index (CTI). which we had 

the injury risks faced gy differen; size 
occupants. 

of up t o  29 k m .  h'(l8 rupi~)) for u k h  
thr test 1s conductrd as discussed above 
wrth rrsprct to child dumtllles. Our 
propu5sl for test requirements for an alr 
bib8 supprmsion f raturp that supl,rr.sse\ 
the driver air bag H h r n  the driter 15 out 
of postiron ha5 beer) replaced wlth one 
specifying a prucrdure by v.hich 
manufacturers can prtition for a test 
prorerlure to be addrtl tu Standard KO 
208 Finally. \re h a w  dropped our 
proposal for fu l l  scale d ) n a m r  out-of- 
position test requirements 

While we h a w  rarrlully cmsidered 
C,M 4 wggrrtion thdt n e  add out-of- 
porition trsts for a d d l  passenger\ we 

rerrntly developed ur separate h i t s  
on chest acceleration and chest 
deflection We also proposed two 
aiteriiatives for neck injury criteria an 
improved neck injury criterion. called 
Nij. or separate l imiu on flexion 
extenslr)n. tension compresslor~ and 
shear 

For this SNPRM. u e  have revlewed 
a l l  relevant commentson the NPKM as 
well as commentsand documents 
submmed by biomechanics specialists 
at NllTSA-sponsored public meetings. 
Comhining th is  new inforimtwn with 
our prevrous analyses. u e  are 
plupostng. in a number of iratances. 
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modified injury criteria and 
performance limits. 

A general discussion of the proposed 
injury criteria and performance limits is 
presented below. A detailed technical 
explanation is provided in a technical 
paper which is being placed in the 
public docket. The title of the paper is: 
"Development of Improved Injury 
Criteria for the Assessment of Advanced 
Automotive Restraints Systrms--II." 
1 .  Head Injury Criteria 

As discussed in the technical report 
which accompanied the Septemhcr 1998 
NPRM. titled "Development of 
Improved Injury Criteria for the 
Assessment of Advanced Automotive 
Restraint Systems." limits for the head 
injury criterion (HIC). evaluated over a 
36 millisecond time interval. were 
proposed for the 50th percentile adult 
male, 5th percentile adult female. 6 
year-old child, 3 year~old child and 12- 
month-old infant dummies. 

Due to uncertainties regarding head 
injuries for children. we had 
investigated various scaling methods for 
developing HIC performance limits for 
the various size test dummies. The HIC 
limits proposed in the NPRM reflected 
a methodology that included both 
geometrical and material property 
scaling using the properties of the 
cranial sutures. This method was based 
on the assumption that the pediatric 
skull deformation is controlled by 
properties of the cranial sutures. rather 
than the skull hones. 

Comments received in response to the 
NPRM and at a public meeting held on 
April 20. 1999 focused primarily on two 
issues: ( I )  the time duration used for the 
computation of HIC and (2) the scaling 
of HIC for the child dummies. In 
general. commenters urged that more 
conservative values for HIC should be 
adopted for the child dummies and 
especially for the iZ~month-old CRAB1 
infant dummy. Commenters cited 
differences in structure between the 
compliant infant skull with soft cranial 
Sutures and the adult skull  in addition 
to the uncertain tolerances of the 
infant's brain. 

AAMA recommended that the 
duration for the HIC computations he 
limited to 15 milliseconds with a limit 
of 700 for the 50th percentile adult male 
dummy. which is consistent with 
Canadian Motor Vehicle Safety 
Standard No, 208. By way of 
comparison. Standard No. 208 currently 
specifies. for that dummy, HIC 
computed over 36 milliseconds but with 
a limit of IOOO. 

The basis for AAMA's recommended 
15 millisecond duration was that. in the 
original biomechanical skull fracture 
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was the HIC value used. 
On October 17. 1986. we issued a 

final rule adopting a maximum time 
interval of 36 milliseconds for 
calculating HIC. 51 FR 37028. We 
recognized that available human 
volunteer tests demonstrated that the 
probability of injury in long duration 
events was low. but reasoned that the 
agency should take a cautious approach 
and not significantly change the 
expected pasdfail ratios that the then 
unlimited HIC provided. Evaluation of a 
17 millisecond limit against various test 
s e s  from NCAP and FMVSS 208 testing 
available at the time was found to 
reduce the failure rate from 46% to 
35%. This fact led us to reject a request 
to reduce the HIC time interval to 15 to 
I 7  milliseconds without a 
commensurate reduction of the 
maximum HIC value. 

However, to somewhat accommodate 
to the apparent over-stringency Of the 
limited HIC for long duration events. we 
did limit the maximum time interval to 
36 milliseconds. This allowed the 
maximum average long duration 
acceleration to rise to a limit of 60 8's.  

millisecond HIC time to 15 milliseconds ~ ~ ~ = l , 4  for adequate 
differs from what we previously 
considered because it accompanied commenters SuggeSted even lower limits 
by a reduction in the maximum allowed 
value of HIC from 1000 to 700. Based on 
an analvsis of 295 recent NCAP tests we 

modified. conservative. scaled HiC 
performance limits for the various child 
dummies. 
2. Neck Injury Criteria 
In the NPRM. we proposed two 
alternatives: (I) The Nij neck inJury 
criterion, for which we solicited 
comments on performance limits of 
Nij=l and Nij=1.4. and (2) separate 
limits on neck flexion, extension. 
tension. compression. and shear. AAMA 
and others commented that the Nij 
concept makes biomechanical sense. 
However, they recommended the use of 
individual limits for neck forces and 
moments. Other commenters stated that 

Proposal for the 36 Nij=l was more appropriate than 

protection to children. Some 

260 })"\sed and 18 failed both criterva. 
I O  tests that failed IIIC I5 passed HIC 
36 while 7 tests thdt failed tI1C :iG. 
passed l l lC 15 We also note i t l a  fur 
piilsr durariotis shurter than 
aplir~ixiriiately 25 niilltwcunds the til(: 
15-700 r~!iluirenienr 1s mure stringrnt 
than the HIC 36- 1000 requiremriit We 
belleve thk increased strmgency would 
provide a desirable added mrawre of 
wfety for the highly scalcd. short 
duration HIC imiits proposed for 
rvdhlating those Inipdcr P V e n l C  where 
riiildren and small staturei1 adtilib are 
iriroived rhus. u e  are propostrigto 
einpiuya 15 mrllisecoiid time !ritei\nl 
wl1ent:rer calculating the I I I C  functwri 
and limiting the mdximum responw of 
the 3dult male tu 700 and liniitiiig the 
rr\ponse of the stiialler dummies to 
suilanly scakd maximums 

AAMA rrcumniended eniployirig a 
sraling technique for 111C15 that 
drcounts for the dif~erewPs in g~ometry 
and failure properties brtwrrn childrrn 
arid adults Several other researchers 
have alin recommended. using similar 
techniques arid assumptions. scaled 
performance lrrnits for HiC15 We hake 
also performed additional analysis usirig 
finite element modeling to develop yet 
ariothifr approach to scaling HIC 
Recognizirigthat all of these technques 
and thr  scaling relationships they 
produce are approximate. we h a w  
combined these results to develoo 

for neck f o r c e s z d  moments for the 
child dummies. 

~ ~ ~~~~~~~. . ~~ ~~ .. 
have d~termined that the stringency of 
HlC15/700 and HIC36/1000 apPear to be 
equivalent for long duration pikes .  
This is because while the HIC 15 
producesa lower numerical value for 
long duration events. its lower failure 
threshold, 700. compensates for this 
reduction. This is borne out by the fact 
that of the 295 NCAP tests examined. 

After considering the comments, we 
continue to believe that the 
superposition of loads and moments 
performed in the Nij calculation is the 
most appropriate metric to quantify 
neck injury risk. Therefore, in the 
SNPRM, we are proposing Nij as the 
neck injury criterion. However, in light 
of the comments. we have made some 

modifications to the proposed Nij 
calculations. 

We originally developed the Nij 
criterion using data from matched air 
bag exposure tests, using anesthetized 
pigs and the 3-year-old child dummy, 
conducted by Mertz et al. and Prasad et 
af. For the modified Nij, we decided to 
use certain assumptions made by Menz 
(SAE paper No. 973318) in  combining 
the measured tension force and 
extension moment. Re-analysis of the 
data after applying these assumptions 
results in new Nij tension and extension 
intercept values for the 3-ycar~old 
dummy with Nij=i. The resultingNij=I 
threshold limit represents a 22% 
probability of Abbreviated Injury Scale 
(AIS) 23 neck injury using logistic 
regression. For this SNPRM, we are also 
using a scaling procedure recommended 
by AAMA which takes into account the 
failure strength of ligaments. The details 
of the development of the revised Ni j  
neck injury criteria and the revised Nij 
critical values for all dummy sires are 
provided in the technical paper cited 
above. 

comments on performance limits of 
Nij=I and Nij=1.4. After considering lhe 
comments. the available biomechanical 
data. and testing which indicates that 
the more conservative value of 1 .0 can 
be met in current production vehicles. 
we are proposing a limit of 1.0. 

As noted above. we requested 

3. Thoracic Injury Criteria 
For chest injury, we proposed two 

alternatives in the NPRM: (1) A newly 
developed injury criterion called the 
Combined Thoracic Index (CTI). or (2) 
individual limits on chest acceleration 
and chest deflection. The CTI is a 
formula that linearly combines 
measured chest deflection and 
acceleration levels into a single value 
which is then limited to a maximum 
value. I t  was derived from our extensive 
cadaver test data base and was 
demonstrated to have the best injury 
predictive capability of all measures 
examined. The second alternative 
consisted of individual limits for chest 
acceleration and deflection, the 
approach currently used in Standard 
No. 208. The standard specifies, for the 
50th percentile adult male dummy. a 60 
g acceleration limit and a 76 mm (3 
Inch) deflection limit 

Many commenters on the NPRM 
recommended maintaining individual 
limits for acceleration and deflection. 
AAMA recommended that the 
acceleration limit be maintained a t  60g 
but suggested that the deflection limit 
be reduced from 76 mm to G 4  mrn (3 
inches to 2.5 inches). Our analysis 
indicates that the recommended AAMA 
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limits, when both at their maximum, 
would be at a CTI level of 
approximately 1.2 However. because 
the CTI would allow greater The National Transportation Safety development. 
accelerations with lesser deflection and 
greater deflection with lesser 
accelerations a t  allowable operational 
points, we believe the AAMA- 
recommended two independent level 
criterion would be somewhat more 
stringent overall. Therefore, we believe 
the CTI limit proposed in the NPRM and 
AAMAs recommended individual 
limits are largely equivalent and that 
there is a slight safely benefit to 
adopting the individual limits of 60 g's 
of acceleration and 64 mm (2.5 inches) 
of chest deflection for the 50th 
percentile adult male dummy. For the 
SNPRM. we are proposing individual 
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loading on the lower extremities. We are 
therefore not proposing femoral 
compressive load limits in the SNPRM. 

Board (NTSBI recommended that 
tolerance levels of lower extremities be 
further investigated and validated. 
NlSB also suggested that we consider 
dummiessuch as an advanced lower 
extremity dummy for future 
incorporation into the standards. We are 
continuing the development of an 
advanced lower extremity test device, 
and continue to sponsor experimental 
impact injury research to determine the 
mechanisms and tolerances of the lower 
extremities, including the foot, ankle 
and leg. When this effort is complete. 
we will consider incorporating 
additional injury criteria into our safety 

time is a complex issue. especially 
when it  involves technology and 
designs that are still under 

in the NPRM. taking account of all 
available information. including but not 
limited to the wide variety of availahle 
technologies that can be used to 
improve air bags (and thereby meet the 
proposed requirements) and information 
concerning where the difierent 
suppliers and vehicle manufacturers 
were in developing and implementing 
available technologies. we proposed to 
phase in the new requirements in 
accordance with the following 
implementation schedule: 

25 percent of each manufacturer's 
light vehicles manufactured during the 
production year beginning September I. 

limits as recommended by AAMA. 
To obtain equivalent performance 

limits for the other size dummies, i.e., 
the 5th percentile adult female. 3- and 
&year-old child. and the 12-month-old 
infant, the mid-size male dummy limits 
were scaled considering both geomeuic 
and material differences. 
4. Lower Extremity Injury Criteria 

an  axial load limit of i0kN 12250 
Standard No. 208 currently specifies 

standards. 
The assessment of lower extremity 

injury potential in high speed offset 
deformable crash tests is discussed in a 
separate section later in this notice. 
5. Other Criteria 

As we consider adding new injury 
criteria or modifying existing injury 
criteria for Standard No. 208. it is 
logical to consider whether the injury 
criteria and oerformance limits we are 

2002; 
40 percent of each manufacturer's 

light vehicles manufactured during the 
production year beginning September 1, 
2003; 

70 percent of each manufacturer's 
light vehicles manufactured during the 
production year beginning September 1 ,  
2004: 

All vehicles manufactured on or after 
September I .  2005. 

We DroDosed a Seoarate alternative to . .  ~~ ~ ~~ ,~~ ~~ 

potriirl5) for the 50th pcrcent~lr adult 
iiiale duiiim). ;a\  mrarurrd by *I i o d  cell 
at thr locatioc) 8 , f  the mid shaft of the 

cw\sdwing would be approplate for 
otiit,r safety standards including 
Standards No 201 and 213. partmdariy 

address l t l t  qwciai prtmlems f x e d  by 
lmitrd line marwfacturrrs 11) cornplytng 
with oha5e nnr Wr !lored that a plw,~- 

femur. The purpose of the axial load 
limit on the femur is to reduce the 
probability of fracture of the femur and 
also surrounding structures in the thigh. 
such as the patella and pelvis. In the 
NPRM we proposed to maintain the 
current limit of 10 kN (2.250 pounds) 
for the 50th percentiieaduit male and 
proposed a new scaled down limit of 6.8 
kN (1.529 pounds) for the 5th percentile 
adult female to account for the smaller 
bone size for all proposed test 
configurations. 

commenters for including the femoral 
compressive loads for the 5th percentile 
adult female dummy specified in the 
NPRM in addition to maintaining the 
currently specified value for the 50th 
percentile adult male dummy. In the 
SNPRM. we are proposing the same 
axial femur limits as the NPRM: I O  kN 
(2,250 pounds) for the 50th percentile 
adult male and 6.8 kN (1.529 pounds) 
for the 5th percentile adult female. 

compressive load limits for the 6-year- 
old child dummy. Although we agree 
with AAMA that femoral compressive 
load limits for the 6-vear~old child 

There was general support by 

AAMA recommended adding femoral 

if new child dummies were 
incorporated into Standard No. 213. 
While we are not proposing to amend 
those standards in this rulemaking. we 
request commenters to address whether 
the injury criteria and performance 
limits proposed in this SNPRM would 
be appropriate for those standards. and 
why or why not. 
D. Lead Time and Proposed Effective 
Date 

TEA 21 specifies that the final rule on 
advanced air bags must become effective 
in phases as rapidly as practicable 
beginning not earlier than September I, 
2002. and no sooner than 30 months 
after the issuance of the final rule. but 
not later than September 1.  2003. Except 
as noted below. the phase-in of the 
required amendments must be 
completed by September 1.2005. If the 
phase-in of the rule does not begin until 
September 1. 2003. we are authorized to 
delay the completion of the phase-in 
until September 1. 2006. As also noted 
below. other amendments may be 
phased-in later. 

sought information bv a varietv of 
As discussed in the NPRM. we have 

in generally permits vehicle 
manufacturers flexibility with respect to 
which vehicles they choose to initially 
redesign to comply with new 
requirements. However. if a 
manufacturer produces a very limited 
number of lines, e.g.. one or two, a 
phase-in would not provide such 
flexibility. 

We accordingly proposed to permit 
manufacturers which produce two or 
fewer carlines the option of omitting the 
first year of the phase-in if they achieve 
full compliance effective September 1, 
2003. We proposed to limit this 
alternative to manufacturers which 
produce two or fewer carlines in light of 
the statutory requirement concerning 
when the phase-in is to begin, 
As with previous phase-ins. we 

proposed to exclude vehicles 
manufactured in two or more stages and 
altered vehicles from the phase-in 
requirements. These vehicles would be 
subject to the advanced air bag 
requirements effective Septeniber 1,  
2005. They would. of course, be subject 
to Standard No. 208's existine 
requirements before and throGghout the 
nhrcp-in 

I r .- 
duriiiny aw impnrimt tu consider The 
NPHM did not spccify such l i r i i i t s  
becausr nvne of the proposed tv\titig 
confiRuraiionr Impowd 5ul~antirll 

inearis to hrlp us determine nhen the 
vehicle manufacturers can provide 
advanced air bagxystems to consumers 
'This is known as lead time Vehicle lead 

A I S ~  as with prevwusphav: ins, me 
proposed aiiieidmrnts to 49 CFR Pan 
'JUS i o  Pstabl~~t, reponlng rcquiremvnrs 
to arconipany the pha\r-in 
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A number of commenters raised 

issues concerning the proposed phase- 
in. We will discuss the issues separately 
for the large vehicle manufacturers and 
lor small manufacturers and multi-stage 
manufacturers. 
I .  Large Manufacturers 

virtually impossible to comply with the 
proposed phase-in. It cited the number 
of tests. the need for new testing 
facilities and personnel. and the lack of 
completed dummies. That company 
stated that assuming the final rule was 
reasonable and practical. i t  needs at 
least three years leadtime after the final 
rule and before the start of the phase-in, 
and a five-year phase-in. Volvo also 
stated that it needs three years after the 
final rule. 

We note that. for this particular 
rulemaking. we have limited discretion 
as to how much lead time we can 
provide. Under the statutory 
requirements discussed earlier in this 
section. assuming that the final rule is 
iscued on March I, 2000. it must 
become effective in phases beginning 
not earlier than September I ,  2002 
(which is 30 months after March 1. 
2000) and not later than September I .  
2003. Moreover. there is a limit as to 
how long the phase-in may be. If the 
phasein begins on September 1. 2002. 
the required amendments must be fully 
effective by September 1. 2005. Only if 
the phase-in begins on September 1, 
2003 may the agency delay making the 
required amendments fully effective 
until September I ,  2006. 

Under the statute. the agency is 
therefore precluded from providing the 
five-year phase-in requested by Honda. 
Whether the phase-in begins on 
September I ,  2002 or September 1,  
2003, the required amendments must be 
fully effective not more than three years 
later. 

For this SNPRM. we are proposing the 
same phase-in for large manufacturers 
as in the NPRM. The proposed date for 
the start of the phase-in, September 1,  
2002. would be 30 months after a final 
rule that was issued on March 1, 2000. 
This proposed date reflects the 
seriousness of the safety problem being 
addressed and the statutory requirement 
that the final rule becomeeffective as 
rapidly as possible. Honda and Volvo 
did not demonstrate that this date 
cannot be met. We note that. as 
discussed earlier. several manufacturers 
will be introducing air bags with many 
of the features needed to comply with 
the proposed requirements for advanced 
air bags during MY 2000. 

Comments are requested on phase-in 
schedules and percentagesother than 

Honda stated that i t  would be 

the 25%-40%-70%-100% schedule 
proposed in this document. One 
example is a 40%-70%-100% schedule 
beginning one year later than the 
proposed schedule. but ending at the 
same time. This alternative is like the 
proposed one, except that the first year 
of the proposed phase-in is eliminated. 
This alternativeschedule would offer 
additional leadtime at the beginning of 
the phase-in. while not compromising 
the final effective date for all new 
vehicles. With the availability of credits 
for early compliance. a manufacturer 
also would have additional time to 
develop and produce early-complying 
vehicles to meet the initial phase-in 
percentages. 

We recognize that simultaneous 
Implementation of these various 
proposals will necessitate considerable 
care and effort by the vehicle 
manufacturers. In a normal rulemaking. 
we would have broad discretion to 
adjust the implementation schedule to 
facilitate compliance. In this 
rulemaking. our discretion to set the 
schedule for implementing the 
amendmenlsrequired by TEA 21 is 
limited by that Act. As indicated above, 
our final rule must not provide that the 
phasing-in of those amendments begins 
any later than September 1,  2003, or 
ends any later than September I .  2006. 

However. above and beyond our 
discretion to adjust the amendments for 
reasons of practicability. we also have 
some discretion to make temporary 
adjustments in them if. in ourjudgment. 
such adjustments are necessary or 
prudent to promote the smooth and 
effective implementation of the goals of 
TEA 21 through the introduction of 
advanced air bags. As discussed above. 
the final rule could temporarily reduce 
the injury criteria or test speeds during 
the TEA 21 phase-in and then terminate 
those reductions at the end or after the 
end of that phase-In. 
2. Small Manufacturers and Multi-Stage 
Manufacturers 

Automobile Manufacturers (COSVAM) 
stared that the extra year of leadtime we 
proposed for small volume 
manufacturers is insufficlent to meet its 
members' needs. That organization 
requested that small volume 
manufacturers be treated the same as 
final stage manufacturers, Le.. not be 
required to meet the new requirements 
for advanced air bags until the end of 
the hase-in. 

CgSVAM stated that small volume 
manufacturers need until the end of the 
phase-in because they cannot obtain 
new technologyat the same time i t  is 
made available to large manufacturers. 

The Coalition of Small Volume 

because they have difficultygetting 
suppliers 10 sell to them at all. and 
because some small volume 
manufacturers source from large 
manufacturers and may source parts 
from a model which will not comply 
until the end of the phase-in. AlAM 
stated that the law does not allow a 
reasonable timetable for phase-in even 
for large volume manufacturers. which 
will be given access to technology first. 
and that there is certainly no evidence 
that small volume manufacturers have 
the ability to comply in the second year 
of the phase-in. 

After considering the comments. we 
have decided to propose that small 
volume manufacturers be permitted to 
wait until the end of the phase-in to 
meet the new requirements. We note 
that we are proposing to treat small 
volume manufacturers differently than 
in previous rulemakings involving 
phase~ins because of two factors. 

The first factor is the complexity of 
the new requirements. Even the more 
streamlined set of requirements 
proposed in this SNPRM will require 
significant design changes and 
significant new testing for all cars and 
light trucks. The second factor is the 
relatively short leadtime before the 
phase-in is scheduled to begin. 

The proposed special treatment of 
small volume manufacturers would be 
in addition to our proposal to permit 
limited line manufacturersto wait until 
the second year of the phase-in to begin 
compliance if they then meet the new 
requirements for all  of their vehicles. 

Because our new proposal for small 
volume manufacturers will have the 
effect of permitting them to avoid the 
phase-in entirely. it is critical to 
establish eligibility criteria that are as 
narrow as possible. Accordingly. we are 
proposing to limit this phase-in option 
to manufacturers which produce fewer 
than 5.000 vehicles per year worldwide. 

We specifically request comments on 
this proposed limitation. We note that 
COSVAM indicated that all of its 
members produce fewer than 5.000 
vehicles per year worldwide. However. 
that organization requested that we 
make this phase-In option available to 
all manufacturers which produce fewer 
than 10.000 vehicles per year 
worldwide. COSVAM did not explain 
why it  believes the limitation should be 
set at this level. 

Several commenters. including the 
National Truck Equipment Association 
(NTEA) and the Recreation Vehicle 
Industry Association (RVIA), requested 
that multi-stage manufacturers and 
alterers be given a one~year extension 
after the end of the phase-in for large 
manufacturers. NTEA stated that given 
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the level of research and testing likely 
to be required by the final rule. chassis 
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dummies. Different size human beings 
respond differently in crashes. and i t  is 

proposal, retrofit on-off switches would 
not be available for vehicles certified to 

manufa;turerswill be hard pressed to 
complete work on time for their 
standard lineup of vehicles let alone 
those chassis to be used by multi-stage 
industry. That organization stated that 
an extra year would give chassis 
manufacturers more time to generate 
compliance information needed for 
commercial vehicles produced in two or 
more stages. 

RVlA stated that guidance from 
incomplete vehicle manufacturers is 
generally not available until at or very 
near the startup of new or updated 
model production and that. therefore. 
final stage manufacturers will need at 
least one additional year to meet the 
new requirements. 

While we have carefully considered 
the comments. we are not proposing an 
additional extension for final stage 
manufacturers. beyond the end of the 
phasein. We note that. as discussed 
above. we have limited discretion as to 
how much ieadtime we can provide. 
Under TEA 21. if the phasein begins on 
September 1. 2002. the final rule must 
become fully effective by September I, 
2005. There are no exceptions for multl- 
stage manufacturers. 

Moreover, we believe this is an issue 
which can be handled by the industry. 
Final stage manufacturers are used to 
completing vehicles within limitations 
identified by chassis manufacturers so 
that they can certify their vehicles with 
limited or no additional testina. We do 

therefore necessary to use different size 
dummies to test for the injury risks 
posed to occupants of varying sizes. 
Also. if  a weighupattern sensor in a seat 
is designed to suppress air bags for 
children and not for adults, i t  is 
necessary to test them both for children 
and adults. 

E. AvaiIabIIity of Original Equipment 
and Rerrofit Manual On-Off Switches 

As discussed in the NPRM. Standard 
No. 208 currently includes a temporary 
provision permitting manufacturers to 
provide manual on-off switches for air 
bags in vehicles without rear seats or 
with rear seats too small to 
accommodate a RFCSS. This provision 
is scheduled to expire on September I .  
2000. However, in the NPRM. we 
proposed to extend this provision so 
that it phases out as the new 
requirements for advanced air bags are 
phased In. During the phase-in, OE 
manual on-off switches would not be 
available lor vehicles certified to the 
upgraded requirements, but would be 
available for other vehicles under the 
same conditions as they are currently 
available. 

Also as discussed In the NPRM. on 
November 11. 1997. we published in the 
Federal Register (62 FR 62406) a final 
rule exempting. under certain 
conditions, motor vehicle dealers and 
repair businesses from the "make 
inoperative" prohibition in 49 U.S.C. 

the new advanced air bag requirements. 
We requested comments. however. on 

whether retrofit on-off switches should 
continue to be available under eligibility 
criteria revised to be appropriately 
reflective of the capabilities of advanced 
air bag technology. We observed that if 
such switches were to be available a t  all. 
the criteria would need to be much 
narrower since the risks would be 
smaller than they are currently. For 
example. the passenger air bag in a 
vehicle with a weight sensor would not 
deploy at all  in the presence of young 
children. Therefore. there would be no 
safety reason to permit a retrofit on-off 
switch because of a need for a young 
child to ride in the front seat. 

issue of OE and retrofit omoff switches. 
Two basic positions were given: either 
allow on-off switches regardless of the 
existence of advanced air bag 
technology, or phase-out the switches as 
proposed in the NPRM. The central 
issue to each position is whether the 
advanced air bag systems will be 
sufficiently reliable to obviate the need 
for a manual switch. 

can be developed in a timely manner. 
thus removing the need for an on~off  
switch. we are concerned that those 
individuals who are currently at risk 
from air bags may lack confidence in the 
new systems. particularly when they are 
first introduced. However. we believe 

Only a few commenters addressed the 

While we believe that reliable systems 

believe it is important that thechassis 
manufacturers communicate with their 
final stage manufacturer customers as 

30122 by allowing them to instali this problem will diminish duringthe 
retrofit manual on-off switches for air course of the phase-in, as consumen 
bags in vehicles owned by people whose hear about, and becorne familiar with. 

soon as possible concerningany new 
limitations that may be made as a resuit 
of the advanced air bag requirements. 
The chassis manufacturers should be 
able to identify the type and likely 
scope of any such new limitations well 
before the end of the phase-in. Even 
now, the chassis manufacturers should 
be able to identify the types of new 
limitations that are likely. given the 
proposed requirements and planned 
design changes. We would encourage 
chassis manufacturers and final stage 
manufacturers to beein discussions on " 
these issues now 

Atwood, a supplier of seating 

request for a switch is authorized by 
NHTSA. The final rule is set forth as 
Part 595, Rerrofir On-Off Switches for 
Air Bags. 

preserve the benefits of air bags while 
reducing the risk of serious or fatal 
injury that current air bags pose to 
identifiable groups of people. In issuing 
that final rule, we explained that 
although vehicle manufacturers are 
beginning to replace current air bags 
with new air bags having some 
advanced attributes. 1.e.. attributes that 
will automatically minimize or avoid 
the risks created by current air bags, an 

components. asked whether a generic interim solution was needed for those 
type test could be developed to groups of people at risk from current air 
eliminate testing the entire family of test ba s in existin vehicles. 
dummies. That company stated that i t  fn the N P R d  we proposed to phase 
runs sled tests consisting of baseline out the availability of this exemption in 
tests of OE comoonents and additional the same manner as the temDorarv 

The purpose of the exemption was to 

advanced air bags. 

proposing to ailow both OE switches 
and retrofit switches to be installed 
under the same conditions that 
currently govern such installation in all  
vehicles produced prior to September I ,  
2005. the date by which all  vehicles 
must have an advanced air bag system. 
We believe that by that time consumer 
confidence in the advanced systems will 
be sufficiently strong to remove any 
desire for a manual switch in vehicles 
produced with an advanced air bag 
F. Warning Labels and Consumer 
Information 

As discussed in the NPRM. on 
November 27. 1996. we published in the 
Federal Register (61 FR 60206) a final 
rule which, among other things. 
amended Standard Nn 20R to remiire 

Accordingly. in this SNPRM. we are 

~ ~ ~ ~ ~ . . I  

test, of ,I., coml;onenrs Me do not 
believr i t  would b~ poisible to dwviqi  
a generic type teit for purposes of 
Standard No 208. that could dimindie 
tests incorporating ttir family of 

provision permitting manufactweis to 
provide manual on-off switches for air 
hags in vehrcies without rear seats or 
with rear seats too small to 
accommodate a RFCSS. LJnder the 

i#nprovetl 1al)ellng 011 new rehicles to 
better enwre that drivers and orhcr 
occupanlsare aware of the dangrrc 
posed by pdnrnger a i r  bag, to hi ldren 
'These marnmg latwi rcqunvmmis did 
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developed which shows a cut-away side 
view of a vehicle with a belted driver 
and a child in a child seat in the rear. 

In addition. we are proposing a new 
temporaiy label that states that the 
vehicle meets the new requirements for 
advanced air bags. This label would 
replace the existing temporary label and 
include statements regarding seat belt 
use and children in rear seats. We 
request comment on how and where 
additional information regarding how 

information about the new air bags 
should be made available. The options 
under consideration include requiring 
the information on the temporary label, 
in the owners manual, or in a separate 
required informational brochure. 

We are proposing to retain ail other 
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not apply to vehicles with passenger air 
ba s meetin s ecified criteria. 

fn the N P W  we similarly proposed 
that vehicles certified to the new 
advanced air bag requirements would 
not be subject to those warning label 
requirements. We requested comments. 
however. concerning whether any of the 
existing labeling requirements should be 
retained for vehicles with advanced air  
bags andlor whether any other labeling 
requirements should be applied to these 
vehicles. the vehicle complies and other passenger air bag system. 

Thirteen commenters addressed the 
issue of retaining the existing air bag 
warning labels, including 
manufacturers. manufacturer 
associations. and consumergroups. At 
least until the reliability of newer air 
baa desinns are proven by experience, 

to explain the proper functioning of the 
advanced passenger air bag system and 
provide a summary of the actions that 
may affect the proper functioning of the 
system. 

We anticipate that several topics 
would need to be addressed. The 
information provided might need to 
include discussions of the following 
topics. as appropriate: - A presentation and explanation of 
the main components of the advanced 

An explanation of how the 
components function together as part of 
the advanced passenger a i r  bag system. 

The basic requirements for proper 
operation. including an explanation of 
the occupant actions that may affect the 
proper functioning of the system. 

airof thccommknters supported the 
retention of a warning regarding the 
importance of children in rear seats. 
Most supported the inclusion of a seat 
belt use warning. Some commenters 
also addressed the issue of requiring 
manufacturers to provide information 
about which vehicles meet the new 
requirements. Consumer groups strongly 
supported such a requirement. while 
manufacturers and some others believed 
such a requirement was not necessary 
< i m p  the information would be ~.~~~~~~~ 
provided voluntarily. 

Given the importance of the safety 
information at issue and in light ofthe 
widespread support for continued 
labeline. NHTSA is Proposinn a 
replacgment for the permanent sun visor 
label for vehicles that meet the 
requirements of this proposed rule. The 
label would contain Statements 
regarding belt use and seating children 
in the rear seat. These statements are 
good general advice; however. NHTSA 
requests comments on any currently 
known risks which would require more 
specific statements. 

The word "CAUTION" would be 
substituted for the word "WARNING" 
in the heading of the label. According to 
ANSI 2535.2, "WARNING indicates a 
potentially hazardous situation which 
if not avoided, could resuit in death or 
serious injury." "CAUTION indicates a 
potentially hazardous situation which. 
if not avoided. may result in minor or 
moderate injury. It may also be used to 
alert against unsafe practices." Since 
there are currently no known specific 
risks associated with advanced air bags. 
"Caution" appears to be more 
appropriate as an alert against unsafe 
practices. 

We believe that the existing graphic is 
inappropriate for air bags meeting these 
requirements, as this risk is specifically 
tested for in the new requirements. 
Therefore. a new graphic has been 

existing libei requirements regarding 
location. size. etc. for the new labels. 
Also. as with the current labels. 
manufacturers may provide translations 
of the required English language 
message as long as all the requirements 
for the English label are met. including 
size.25 

require labels for vehicles with 
advanced air bags, we are proposing IO 
drop the current definition of "sman 
passenger air bags" contained in S4.5.5 
and the existing option to remove 
warning labels in vehicles with air bags 
that meet that definition (S4.5.1). The 
term "smart air bag" is simply an older 
term for advanced air bag. For the 
reasons discussed above. we believe that 
some warning label is needed for 
vehicles with advanced air bags. We 
also note that no manufacturer has taken 
advantage of the existing compliance 
option, and we believe that they will not 
do so in the future. Manufacturers have 
urged us to develop a single warning 
label that would apply to vehicles with 
advanced air bags. Thus. even if they do 
develop a system that meets the existing 
definition of smart passenger air bags. 
we do not think they would decide to 
produce vehicles without warning 
labels. 

adequate information about their 
occupant restraint system. a 
manufacturer would also need to 
provide a written discussion of the 
vehicle's advanced passenger air bag 
system. This discussion would probably 
be included in the vehicle owner's 
manual, although we are interested in 
knowlng whether it would be desirable 
to have this Information located 
elsewhere. The dlscussion would need 

Consistent with our proposal to 

In order to provide consumers with 

25 For further information a h u l  our policier In 
IhisaTPa,ree59FR 112W. 11201-202.March I O ,  
1994. 

~~ 

A complete description of any 
passenger air bag suppression system 
installed in the vehicle including a 
discussion of the suppression zone and 
a discussion of the telltale light on the 
instrument panel, explaining that the 
light is only illuminated when the 
advanced passenger air bag system is 
suppressed. is not illuminated when the 
advanced passenger air bag system is 
activated, and informing the vehicle 
owner of the method used to indicate 
that the air bag suppression system is 
not operating properly. 

An explanation of the interaction of 
the advanced passenger air bag system 
with other vehicle components. such as 
seat belts, seats or other components. 

outcomes when child restraint systems. 
children and small teenagers or adults 
are both properly and improperly 
positioned in the vehicle. including 
cautionary advice against improper 
placement of child restraint systems. 

Tips and guidelines to improve 
consumer understanding of the proper 
use of the advanced passenger air bag 
system. 

vehicle manufacturer concerning 
modifications for persons with 
disabilities that may affect the advanced 
air bag system. 

G. Miscellaneous Issues 
1. Selection of Child Restraints 

order to reduce testing costs. we are 
proposing to require manufacturers to 
assure compliance with tests to 
minimize the risks from air bags to 
infants and young children using any 
child restraint on a specified list of 
representative child restraints. In 
developing the proposed list of 
representative child restraints. we 
attempted to select seats that are 

A summary of the expected 

Information on how to contact the 

As discussed earlier in this notice, in 
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p r u h r e d  by \,xiuus nianuta~turt 'r~ 
whde im,1tti~gttw .xe!aii nuniiwr 01 
restraints I i w  itst \"a\ deri\rd f r m i  a 
much niore cutnim.lwnsi\r i.51 uf 
rcstraint\ t o  i w  inm hased by KIiTSA's 
 off^ e g,f Vt~hcie  Safeiy ('wnpiianw for 
US? H I  ti),. agency s FY moo complianw 
i ~ s t  program 

N e  heliekc ilie mure coiiiprehensive 
list r p p w w n t \  the niajority of rhild 
rr5iratnts currently on ihe mark?! Thai 
list u'as redurwl. in parr. b) elir~iinating 
Cimilar rc>tratnt 5ysrrm5. r g  . wsi1aiiiIs 
that are sold as diflrrrnr modtiis h i  
which we beiie\e provdc 1 1 1 ~  saute 
footprint For rxamplr A i 1 ~ 1 1 1 <  uiar 
rrsirairir may c uiw \\ i t i i  h i i  a r.shield 
mwl a f ~ \ e - p o ~ n i  h.wtw\ \ysrem Lte do 
not beliwt. LI wuuid be w c c s i r y  Io 1rs1 
A wpim'$s!un s)stem tiwig hoih 
resiraim\. S I ~ C P  r t w  dillcrrnie i w t w w i i  
the IHO modris i (  the Ivpr i l l  s)sreni 
u \ d  io rp\ t ra in ilir < h i d  and not r t w  
hasir design of ttic w.11 We furtiier 
shortenrd i i w  w , ~ ~ p i e i ~ e n s i \ e  1151 b) 
elimin.itmg re\tIaints prvduced by a 
niaiiufaciurer who %%a5 nlrr:triy 
represenrrd ai least oiiw wiiliin the 
particuiv tias,  of r t d d  restr;lirils Oiher 
resiram, iiko the car b r d  arc !tic oni) 
one of iheir typc arid were piaced on the 
i ist  for that r tau , i i  

W r  IIJW ientatively drcidcd to add 
ih? i!\i u f c  iiiid iestraints as an 
appeiiriix io thc proposrd r?guI.itory 
texi Huue\,er. w ?  pian to propow 
updaung rhr IN from time IO time ( rv i l i i  
appropriair ir3d time1 01 pariicuiar 
concern i\ thr iniroduciion of ch.ld 
rr\trair,is thal w ~ i i  i,e deveioprd io 
comply w t i h  the agrncy's recently 
i s w d  rule UII unifurni  chiid rt'straint 
anc:i!o~dge~ 

2 Due Care ProvlSnlll 
Since .March 1986. Standard Ka# 208 

has mri!iiit.d ds pair uf 11, \arioiis cra5ii 
test rnit,irrinrnts a pro\'isiun \tatlng 
iliai 3 vehicle shaii , w t  i w  d w ~ ~ w d  to 
be in  nuncompiiarit.l: willi this standard 
if I I I  ntanirfacnmr tistahiishes rtial i t  did 
not have r c a s x  1 0  k i n w  in the exercise 
of due care t h i  u c  ii  \chicle is nor in 
confuriiiity with the requirement of t h i5  
standard 111 adding rhk pro\ision. ihr 
ageoc) cited the coriipiexity of the 
Standard So 208 lest and stated that. 
becairw of lhir complexity. it beiiwrd 
ttidi i i ia i iufacturrrs  nrrdrd a w i r m c ?  
from the agency thai. 11 the) ha\e  made 
a good faith effort in drbigriirig their 
vehicles and ha\e ~ri\iituted adequate 
quality control measurts. t h ry  u I i I  not 
face the recall of their vehicIr\ IIKJUSC. 
of an isolated apparent failure to meet 
one of the injury criteria. 

In the September 1998 NPRM. we did 
not propose to extend the "due care 
provision" to the various new proposed 

test requirements. Vehicle 
manufacturers commented that there 
may be greater variability associated 
with the new proposed test 
requirements than the old ones and that 
the "due care provision" is needed more 
than ever. 

In addressing this issue, we note that 
the "due care provision" is unique to 
Standard No. 208. The provision was 
initially adopted a s  part of the 1984 
rulemaking requiring automatic 
protection. and was then extended as 
the various crash test requirements were 
extended. We did not. however. adopt a 
"due care provision" for the subsequent 
crash or other dynamic tests in  other 
standards, such as Standards No. 201 or 
214. 

As a general matter. we disfavor 
including a "due care provision" in the 
Federal motor vehicle safety standards. 
There are several reasons for this. 

First, the inclusion ofsuch a 
provision in a safety standard does not 
f i t  very well with the overall statutory 
scheme. Safety standards are required to 
be objective. To the extent the question 
of whether a manufacturer exercised 
due care becomes a compliance issue. a 
measure of subjectivity is introduced 
into the standard. Also. the Safety Act 
itself includes a different "due care 
provision." While the statutory due care 
defense can relieve a manufacturer of 
paying civil penalties for failure to 
comply with a safety standard. it does 
not relieve the manufacturer of recalling 
non-complying vehicles. 

Second, we do not believe there is an 
intrinsic need for a "due care 
provision." Nothing in the history of 
Standard No. 208 compliance activities 
since 1984 indicates there is a need for 
such a provision. We also note. with 
respect to enforcement. that we have 
consistently taken the position that we 
will not require a manufacturer to recall 
large numbers ofvehicles merely 
because of an isolated test failure. where 
there is evidence that other tested units 
have met the standard's performance 
requirements and there i s  no indication 
of the absence of adequate quality 
control procedures. 

generally disfavor including a "due care 
provision" in a safety standard. we also 
recognize that Standard No. 208 has 
included such a provision as part of i s  
crash test requirements for the past 13 
years Recognizing that this rulemaking 
for advanced air bags will require 
manufacturers to certify their vehicles to 
a significantly greater number of test 
requirements in a limited amount of 
time. we do not believe that now is an 
appropriate time to delete this 
provision. 

Notwithstanding the fact that we 

Accordingly. for this SNPRM. we are 
proposing to maintain the same "due 
care provision" for the new crash test 
requirements as for the existing ones. 
However, we are not proposing to apply 
the provision to test rcquirements that 
do not involve crashes. as these tests are 
not affected by the variability associated 
with dynamically induced dummy 
movement andlor vehicle deformation. 
3. Selection of Options 

In the NPRM. we proposed to require 
that where manufacturer options are 
specified. the manufacturer must select 
the option by the time it certifies the 
vehicle and may not thereafter select a 
different option for the vehicle. This 
would mean that failure to comply with 
the selected option would constitute a 
noncompliance with the standard (as 
well a s  a violation of the certification 
requirement). regardless of whether a 
vehicle complies with another option. 
We noted situations in the past where 
vehicle manufacturers have advised us 
that they had selected one compliance 
option. but then sought to change the 
option after being confronted with an 
apparent test failure. 

proposed requirement. AAMA stated 
that the proposed requirement would 
not meet the need for motor vehicle 
safety. since both options meet the need 
for motor vehicle safety. 

For this SNPRM. we are not changing 
this part of our proposal. except to add 
a provision clarifying that upon request. 
manufacturers will be required to advise 
the Office of Vehicle Safety Compliance 
(OVSC) of particular compliance 
options selected for a given vehicle or 
vehicle model. We note that this issue 
has arisen in the context of several 
recent and ongoing rulemakings. and we 
are continuing to review the various 
comments and other submissions from 
manufacturers concerning this issue. 
4 .  Relationship of the Proposed New 
Injury Criteria to Existing Test 
Requirements 

In this SNPRM. we are proposing a 
number of new andlor modified injury 
criteria and performance limits for 
vehicles certified to the requirements for 
advanced air bags. Some of these injury 
criteria and performance limits would 
apply to new tests, and some would 
apply to existing tests that are being 
retained in Standard No. 208. 

We are not proposing to change the 
injury criteria for vehicles not certified 
to the requirements for advanced air 
bags. As a general matter. vehicles 
produced between the time the final 
rule becomeseffective and the time the 
phase-in is complete will be required to 

Vehicle manufacturers objected to this 
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comply with and be certified to the uncertainty on the part of vehicle deployments that take place after rescue 
current requirements and current injury manufacturers and NHTSA as to when personnel or "first responders" begin 
criteria or to the requirements for the measured injury criteria are rescue operations. Many oithe 
advanced air bags and new injury relevant. responding auto manufacturers 
criteria; there will be no opportunity to (DaimlerChrysler. General Motors. Ford, 
mix and match. VW, Toyota and AlAM) saw no 

We believe it would be unnecessary justification in going forward with 
and potentially counterproductive to rescue provisions. believing that 
apply the new injury criteria or deactivation time requirements may 
oerformance limits to vehicles produced limit desian freedom. However. General 

~ ~~ .... . 

In dynamic crash tests. we historically 
have not measured injury criteria more 
than 300 milliseconds after the vehicle 
impacts the barrier. In our experience, 
additional measurement is unnecessary. 
Accordingly. we are proposing a 3W 
millisecond time duration forthe 
dynamic crash tests. 

The low rlsk deployment tests. which 
do not involve a complete vehicle crash 
and are intended only to address the 
potential adverse effects of an air  bag. 
would not require as long a period of 
time to measure potential injuries. 
Accordingly, we are proposing injury 
measurements up to 100 milliseconds 
after the air ba deploys 

Regardless ofthe time frame used to 
measure other injury criteria. all 
dummies would continue to be required 
to remain fully contained within the test 
vehicle until physically removed by a 
technician. 
6. Cruise Coritrols 

requirements for turning the cruise 
controls off when the air bag deploys. 
We were concerned that the cruise 
control. if not deactivated. would 
continue to provide power to the 
vehicle. This could lead foa runaway 
condition. Responding auto 
manufacturers (DaimlerChrysler. 
General Motors. Ford, Isuzu and the 
AlAM) saw no justification in turning 
off the cruise controls when the air bag 
deploys. Several commenters UCW 
Consulting and Parents for Safer Ail 
Bags) supported a requirement for 
deactivating cruise controls during a 
crash. 

could create a safety problem if they 
continue to operate after air bag 
deployment. No manufacturer provided 
information that its vehicles would not 
continue to operate on cruise control 
after a crash for which the air bags 
deployed. Nor did any Indicate that it 
would be impracticable, or even 
difficult. to implement an automatic air 
bag shut-off system. Accordingly, we 
have decided to propose that cruise 
controls be deactivated when any stage 
of an air bag system is deployed. We 
have included a brief procedure to test 
whether this requirement Is  met. 
7. Rescue Operations 

In the NPRM. we also raised the 
oossibilitv of addine reaulrements Io 

In the NPRM. we asked about possible 

We are concerned that cruise controls 

Motors pointed out that rescue 
personnel frequently work under 
conditions so adverse a s  to preclude 
easy "look-tq" of the information they 
need to know about deactivation times 
for a given model and MY of vehicle in 
any published rescue guideline. The 
National Transportation Safety Board 
stated that some universal method of 
deactivation should be incormrated 
into air bags to neutralize any potential 
dan rr for rescuers 

deactivation time would eliminate 
&believe that a standardized air bag 

confusion and unnecessary delays 
during rescue work. As stated in our 
recent publication titled "Rescue 
Procedures for Air Bagequipped 
Vehicles." the air bags in most vehicles 
are deactivated within a minute or less 
after battery power is disconnected. We 
believe that deactivation times are 
generally decreasing and that a one 
minute "keep alive" period is adequate 
for deployment requirements. 
Accordingly. we are proposing to 
require that all air  bags become 
deactivated after a maximum one- 
minute "keep alive" period has elapsed 
after the vehicle battery power is 
disconnected. Again. we have included 
a brief procedure to test whether this 
requirement is met. 
8. Assessing Lower Extremity Injury 
Potential in Offset Deformable Crash 
Tests 

In the discussion about possible 
adoption of a 48 to 56 kmlh (30 to 35 
mph) unbelted offset deformable barrier 
crash test. we note that the test would 
have greater potential to produce 
benefits related to injury from intrusion. 
This would include addressing injuries 
sustained by lower extremities. such as 
anklelfoot. tibia, knees. femurs, and the 
pelvis bone. This type of injury can 
result in life-long disability. 

prevalence of lower extremity injuries 
in offset frontal collisions than in fully 
distributed frontal impacts. Lower 
extremity injuries occur at higher 
frequency at lower offset collision 
speeds than a t  comparable distributed 
collisions. varticularlv if  floor Dan 

Crash data indicate a higher 

. .  
end poinls for measuring injury ;.riteria 
in hothcrash trstsand lou.ri>k 
deployment tests in order IO w w I v t ~  anv 

;revent air bag depkyments during 
rescue operations following a crash We 
are aware of scattered reports of alr bag 

intrusion I; invd\t!d 'Analw\'of 
hospital data in\ulvtri,g 42  froiit WJI 

occup~nts N ho wit;iined belowthv. 
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knee lower limb injuries in frontal 
crashes showed that the foot ankle- 
complex accounted for nearly two thirds 
of all lower extremity trauma. This 
study indicated that direct foot contact 
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male Denton tibia and found no 
significant problems in its use for tibia 
index measurement at the laboratory 
level. but have little experience in its 
application on dummies in vehicle 

As indicated above. a potential 
significant advantage to adopting a 48 to 
56 kmlh (30 to 35 mph) unbelted offset 
deformable barrier crash test would be 
the benefits associated with reducinz 

withvehicle interior was the major 
injury mechanism (approximately 70%) 
while inversion-eversion and 
dorsiflexion made up the rest of the 
trauma. Since lower extremity injuries 
occur frequently. are disabling, and 
involve large medical costs. vehicle 
modifications to create a more 
crashworthy environment for the lower 
extremities would be an effective means 
to reduce the incidence and severity of 
these injuries. 

injuries in an offset deformable barrier 
crash test. it would be necessary to 
modifv the existine and orooosed Part 

To assess the likelihood of lower limb 

crash tests. 

female instrumented Denton tibia has 
been commercially available for less 
than a year, we have neither laboratory 
nor vehicle experience to determine its 
utilitv and oracticalitv when used as 

Inasmuch as the 5th percentileadult 

part ofthe Subpart Ohummy for lower 
limb injury assessment pur oses 

The prototype THOR-Lzfor the 50th 
percentile adult male Hybrid Ill dummy 
has extensive biomechanical 
benchmarking incorporating a number 
of humanlike features. and is capable of 
assessing the potential of tibia. ankle 
and foot injuries with an extensive array 

the number and severity of lower limb 
injuries Recognizing the possibility of 
adopting this test. we request comments 
on how we should proceed in upgrading 
the 5th percentile adult female and 50th 
percentile adult male dummies so that 
they are capable of measuring lower 
limb injury potential. and in selecting1 
developing appropriate injury criteria. 
9. Hybrid 111 Dummy Neck 

where the agency has observed high 
neck moments being generated at the 
upper load cell ofthe llybrid 111 dummy 
within 20 milliseconds of the initiation 

There have been crash test situations 

572 d;mmies to azd insiruAentation to 
the lower limbs. Currently. none ofthe 
Part 572 dummies incorporate 

ofsensors.-The THOR-LX has had 
limited application in sled tests and 
vehicle crash tests both at NHTSA and 

of large neck shear loads without 
observing substantial angular 
deformation ofthe dummy neck. While 

instrumentation for measured 
assessment of potential tibia and ankle- 
foot injuries. However, two 
instrumented lower limb designs are 
available for installation on Hybrid 111 
dummies. Denton. Inc. has been selling 
since the mid-1980's an instrumented 
tibia for the 50th percentile adult male 
dummy to assess tibia injury potential 
primarily due to axial loading. This tibia 
is a direct replacement for the regular 
Part 572 Subpart E non-instrumented 
tibia. The other design, still a t  the 
experimental-prototype stage is the 
THOR-LX being developed under our 
direction by General Engineering 
Systems Analysis Company (GESAC) 
and Applied Safety Technologies 
Corporation (ASTC). The THOR-LX 
includes tibia and an ankle foot 
complex with extensive 
instrumentation 

announced commercial availability ofa  
I 2  channel instrumented tibia for the 
5th percentile adult female Hybrid 111 
dummy which can also be used as a 
direct replacement for the proposed 
Subpart 0 dummy's tibia. The dent on^ 
design tibias are covered by Denton 
patents and to the best of our knowledge 
Denton is its sole manufacturer and 
supplier. While the automotive 
manufacturers have used the Denton 

In October 1998. Denton. Inc.. 

at several vehicle manufacturers. 
Completion of certification of 

prototype THOR-LX is currently 
expected by November I. 1999. 
Extensive subsequent tests will be 
required to establish the repeatability 
and reproducibility of its commercial 
version in laboratory and vehicle tests. 
the consistency and utility of the 
measurements relative to the injury 
assessment potential and Its merits in 
comparison to the Denton design. 

The design of THOR-LX for the 5th 
percentile adult female dummy is still 
to be completed. prototypes built. and 
evaluated. Earliest estimated availability 
of THOR-LX prototypes for the 5th 
percentile adult female Hybrid 111 
dummy is in late spring of 2000. 
Inasmuch as the design ultiie THOR-LX 
has been sponsored by the government, 
its availability for manufacturing will be 
free of any restrictions. 

Injury assessment reference values 
(IARVs) for the Denton type design have 
been established and published in 
several technical documents. The 
IARVs. as published in proceedings of 
the Advisory Group for Aerospace 
Research and Development (AGARD). 
specify for the 5th percentile adult 
female dummy's tibia an axial 
compression limit of 5104 N (1.147 
oounds). and a Tibia Index of 1 for 

we believe that these are true loads 
being generated by the restraint system 
and not artifacts of an inappropriately 
designed neck transducer. we are 
uncertain whether this loading 
condition is biomechanically realistic. 
That is. the current Hybrid I11 neck 
exhibits considerable bending resistance 
(i.e.. inflexibility) at its occipital 
condyle joint. The inflexibility may 
allow large moments to be transmitted 
IO the neck by the head without much 
relative motion. This, in turn. can create 
a situation in which the angular 
deflection due to the applied moment is 
opposed and even sometimes nullified 
by the superimposed angular deflection 
induced by the neck's shear force. Thus, 
high moments can be produced with 
little observable rotational deformation 
of the neck. In contrast to this. the 
human occipital condylejoint appears 
Io have considerable laxity which 
requires it to experience significant 
rotation (+ 20 degrees of the head with 
respect to C1) before it can sustain a 
substantial moment across it. This 
would sumest that rapid, high moments 
generated on a dummy without any 
concomitant headlneck rotation are 
possibly an artifact of Hybrid Ill's neck 
design and not necessarily a real load 
that contribute to the potential for neck 
iniurv , ,  

tibia f o r  the asscsmient of injuries b ~ w i  
on the tibia i i id rx .  SWIW researchen 
hake cririiiwil rhic desicn for I I ~  

which the critical bending mornent is 
I ISN-m(i .018lbf in)  andcritical 
Compression force at 22 9 kh' D.148 

Wu seek comment on n heihcr an)one 
else usirigtliu Il>brid 111 ( i u t i m i v  has 
exvrrir~ilcrd this r .wtr l lv  rmdured hceh 

unusual geometry. whi& could induce 
measurement errors. As a result. the 
tibia index has been considered to be a 
questionable injury assessment 
parameter. See ESU paper 98-37-0-1 I ,  
SAE paper 962424 and SAE paper 
973301. We have performed limited 
evaluation of the 50th percentile adult 

pounds). momentllow angular dcfiection 
condition. whether they agree or 

developed. There is a considerable disagree with our analysis of the 
amount of biomechanics literature to mechanics and possible consequences 
provide a basis for setting of appropriate of the situation. and whether they have 
IARVs. but their interpretation for and any biomechanical data supporting 
applicability to the THOR-LX for injury either maintaining the current neck 
assessment purposes is still to be done. design or justifying its modification. 

I 

IARVs for the THOR-LX are still to be 
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We note that it would not be possible 
to modify in any significant way the 
current neck design within the time 
frame of this rulemaking. i.e.. before the 
March 1. 2000 deadline for a final rule. 
Moreover. we believe that dummies 
with the current neck are adequate for 
measuring risk of neck injury in the 
proposed tests. To the extent that 
commenters advocate modifying the 
neck. we ask them to address how 
dummies with the current neck should 
be used in the final rule to measure risk 
of neck injury. 

related to the Hybrid III dummy neck foi 
which we are seeking public comment. 
On the selection of data channel. SAE 
J 21 I ,  paragraph 5. states "that selection 
of frequency response class is 
dependent upon many considerations. 
some of which may be unique to a 
particular test." Further. SAE J21 I notes 
that "(t)he channel class 
recommendations for a particular 
application should not be considered to 
imply that all the frequencies passed by 
that channel are significant for the 
application." In the case of head~ta~air 
bag interaction. the agency observed 
that the specified channel frequency 
class (CFC) for the neck at I.000 for 
force and GOO for the bending moment 
admits neck data that has spikes of very 
short duration that may not be 
appropriate for evaluating the potential 
for neck injury to the human. 
Preliminary evidence indicates that the 
human neck response under similar 
impact would respond with 
considerably lower frequency response 
class data. which implics that the neck 
response data when processed for injury 
assessment should be filtered to a lower 
CFC level than suggested by SAE JZli 
Accordingly, the agency seeks 
comments on an appropriate CFC for 
evaluating data from neck load cells for 
injury assessment purposes and whether 
that CFC should depend on the impact 
environment (e.g.. vehicle crash tests. 
out~of-position tests. etc.) 
H. Relationshjo Between the NPRM. 

There is another technical issue 

Comments on >he NPRM and This 
SNPRM 

In developing this SNPRM. we have 
carefully considered all of the 
comments received in response to the 
NPRM. Moreover. as discussed 
throuahout this document. we have " 
made many changes in our proposal in 
response to the public comments. 

Because our SNPRM differs 
significantly in many aspects from the 
NPRM, we do not contemplate any 
further consideration of the comments 
on the NPRM in developing the final 
rule. If any persons believe that we did 

not adequately consider particular 
issues raised in commentson the 
NPRM. they should raise those issues 
again in commentingon the SNPRM. 
Moreover, they should not merely cite 
the old comments. but should explain 
why they believe the issues remain 
valid in the context of the SNPRM. 

This analysis found that improved 
safety from vehicles passing the high 
speed Alternative 1 proposals would 
save 70 to 22626 lives and prevent 342 
to 691 MAIS 2-5 injuries. Combining 
the at-risk benefits and the high speed 
Alternative 1 benefits results in a range 
of benefits of 16 I to 226 lives saved and 

IV. Costs and Benefits 

Preliminary Economic Assessment 
(PEA) to accompany this SNPRM. The 
PEA analyzesthe potential impact of the 
proposed performance requirements and 
associated test procedures for advanced 
air bag systems. A summary of the PEA 
follows. We request comments on the 
analyses and estimates of costs and 
benefits presented in that document. 
Benefits 

The assessment provides analyses of 
the safety benefits from tests that reduce 
the risk of injury from air bags in low- 
speed crashes, as well as from tests that 
improve the overall effectiveness of air 
bags in high speed crashes. For out-of- 
position occupants that are at risk of 
being injured by air bags. the agency 
estimates that out of 45 at-risk drivers 
that would have been killed with pre- 
MY 1998 air bags. 21 to 39 would be 
saved with low-risk air bags for the 
driver side. The agency also estimates 
that out of 136 passengers that would 
have been killed with pre-MY 1998 air 
bags. 91 would besaved with weight 
sensors and 122 lo 132 would be saved 
with low-risk air bags. Of an estimated 
37 drivers that would have an MAIS 3- 
5 injury. 20 to 33 could be prevented by 
low-risk deployment air bags. Of an 
estimated 218 passengers that would 
receive MAIS 3-5 InJuries. about 149 
could be prevented by a weight sensor 
and 168 to 202 could be prevented with 
a low-risk deployment air bag. 

The PEA also contains estimates of 
the benefits of incremental 
improvements in safety compared to a 
baseline of pre-MY 1998 air bag vehlcles 
for each compliance scenario. These are 
calculated by taking the available test 
data (based on vehicles designed to the 
48 kmph (30 mph) unbelted test) and 
determining the benefits of bringing 
those test scores that are above the 
proposed injury criteria performance 
levels down to the level of the proposal 
in this SNPRM. This methodology 
assumes that manufacturers would 
make as few changes as possible to their 
fleet to meet the new proposals. Thus, 
it does not assume that manufacturers 
might completely redesign their air bag 
fleet if the final rule had a test for the 
high speed unbelted test other than the 
48 kmph (30 mph) rigid barrier test 

We are placing in the docket a revised 

491 to 691 non-fatal MAIS 2-5 injuries 
prevented 

A similar analysis was prepared for 
Alternative 2 ,  however. there are such 
limited data available that the impact is 
uncertain. To the best of our knowledge, 
no vehicles have been designed to a 35- 
56 kmph (22-35 mph) offset deformable 
barrier test. The analysis for Alternative 
2 uses test results from vehicles 
designed to meet a 30 mph unbelted 
rigid barrier test. It is questionable 
whether this gives appropriate result5 
for the future benefits of such a test. 

Another set of analyses compares the 
data available on redesigned MY i998/ 
99 air  bags compared to pre-MY 1998 air 
bags to examine how well the 
redesigned bags are doing compared to 
their predecessors. Based on the limited 
data available for analysis. redesigned 
MY 1998199 air bags appear to have 
significantly reduced the fatality rate to 
out-of-position occupants in low~speed 
crashes (less than 25 mph delta V) to 
about 30 percent of the fatality rate of 
pre-MY 1998 air bags. However. limited 
real-world data indicate no statistically 
significant difference in overall fatality 
rates between the pre-MY 1998 and MY 
1998/99 air bags. Most test data between 
matched pairs of air bag vehicles show 
no difference for belted occupantsand 
small differences fur unbelted occupants 
when comparing the pre-MY 1998 and 
MY 1998/99 air bags. 

of an unbelted 29 to 40 kmph (18 to 25 
mph) frontal rigid barrier test coupled 
with an increase in the belted test from 
the current up to 48 kmph (30 mph) test 
to an up to 56 kmph (35 mph) test. 
Assuming all vehicles air bags were 
designed to only meet the unbelted 25 
mph rigid barrier and oblique tests. an 
estimated 214 to 397 lives saved by pre- 
MY 1998 air bags would not be saved. 
Assuming minor changes to the seat belt 
and air bag systems of these vehicles to 
meet the 56 kmph (35 mph) belted test. 
it is estimated that 6 IO 13 belted 
occupant's lives could be saved by 
increasing the belted test speed to 56 
kmph (35 mph). Overall. 201 to 391 
lives saved by pre~MY 1998 air bags 
might not be saved by the 48 kmph (25 

The agency also estimated the benefits 



60598 

mph) unbeited/56 kmph (35 mph) 
belted option. 

Sensitivity analyses are provided on 
increases in safety belt use and the 
impact of usinR the MY 1998199 air bags 
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damage cost savings because they 
prevent air bags from deploying 
unnecessarily. This saves repair costs to 
replace the passenger side air bag, and 
frequentlv to reoiace windshields 

as a baseline f i r  determining benefits. 
Sled Tests 

estimate the impact of using the sled 
test in placeof the 30 mph barrier test 
One analytical approach assumed the 
possibility that air bags designed to the 
frontal sled test would provide benefits 
in full frontal impacts (12 o'clock 
strikes). but might provide no benefit in 
partial frontal impacts ( I O .  I i .  1 ,  and 2 
o'clock strikes). This analysis estimates 
that if all passenger and driver side air 
bags were changed to only provide 
benefits in pure frontals. the only test 
mode in the sled test, there could be as 
many as 245 lives that would not be 
saved by air bags every year for unbelted 
occupants. 

While the generic sled test has been 
part of FMVSS 208 since MY 1998. 
these vehicles were not designed from 
the start with only the generic sled test 
as the unbelred test. but were 
redesigned from vehicles originally 
designed to meet the pre-MY 1998 
standards which included a 48 kmph 
(30 mph) unbelted rigid barrier test. 
Another set of analyses attempts to 
provide estimates of the potential loss in 
benefits if all  vehicles were designed to 
the minimum performance of the 
generic sled test instead of a full vehicle 
barrier test in terms of impact severity 
and speed. The agencyestimates that 
the generic sled test is equivalent to a 
barrier test of 22 to 25 mph in velocity. 
The range of estimates arc that 21 4 to 
722 fewer fatalities could be prevented 
if all vehicles were designed to the 
minimum requirements of a sled test 
costs 

Potential compliance costs for this 
proposal vary considerably and are 
dependent upon the method chosen by 
manufacturers to comply. Methods such 
as modified fold patterns and inflator 
adjustments can be accomplished for 
little or no cost. More sophisticated 
solutions such as proximity sensors can 
increase costs significantly. The range of 

NHTSA performed several analyses to 

potential costs for the compliance 
scenarios examined in this analysis is 
$20-1127 per vehicle (1997 dollars). 
This amounts to a total potential ann1 
cost of up to $2 billion, based on 15.5 
million vehiclesaies per year. 
Property Damage Savings 

~ 

la1 

damaged'by the.air bag deployment 
Property damage savings from these 
requirements could total up to $85 over 
the lifetime of an average vehicle. This 
amounts to a potential cost savings of 
nearly $1.3 billion. 
Net Cost Per Fatality Prevenred 

Based on the analysis which assumes 
manufacturers would make the minimal 
amount of changes necessary to meet 
the proposals. net costs per equivalent 
fatality prevented estimates were made. 
Property damage savings have the 
potential to offset all. or nearly all  of the 
cost of meeting this proposal. The 
maximum range of cost per equivalent 
fatality saved from the scenarios 
examined in this analysis is a net 
savings of $1.3 million per equivalent 
fatality saved to a net cost of $2.6 
million per equivalent fatality saved. 

V. Rulemaklng Analyses and Notices 
A. Executive Order 12866 and DOT 
Regulatory Policies and Procedures 

NHTSA has considered the impact of 
this rulemaking action under Executive 
Order 12866 and the Department of 
Transportation's regulatory policies and 
procedures. This rulemaking document 
is economically significant and was 
reviewed by the Office of Management 
and Budget under E.O. 12866. 
"Regulatory Planning and Review." The 
rulemaking action has also been 
determined to be significant under the 
Department's regulatory policies and 
procedures. NHTSA is placing in the 
public docket a Preliminary Economic 
Assessment (PEA) describing the costs 
and benefits of this rulemaking action. 
The costs and benefits are summarized 
earlier in this document. 
B Regulatory Fiexibility Act 

NHTSA has considered the effects of 
this rulemaking action under the 
Regulatory Flexibility Act (5 U.S.C. 601 
et seq.) We have prepared an Initial 
Regulatory Flexibility Analysis (IFRA). 
which is part of the PEA. The IFRA 
tentatively concludes that the proposal 
could affect a substantial number of 
small businesses. but the economic 
impact on a substantial number of small 
businesses need not be significant. 
Small organizations and small 
governmental units would not be 
sienificantlv affected since the wtential 

1999/Proposed Rules 
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The proposed rule would directly 
affect motor vehicle manufacturers and 
indirectly affect air bag manufacturers. 
seating manufacturers and dummy 
manufacturers. 

For passenger car and light truck 
manufacturers. NHTSA estimates that 
there are only about four small 
manufacturers in the United States. 
These manufacturers s e n e  a niche 
market, and the agency believes that 
small manufacturers do not manufacture 
even 0.1 percent of total U.S. passenger 
car and light truck production per year 
The agency notes that these 
manufacturers are already required to 
provide a i r  bags and certify compliance 
to Standard No. 208's dynamic impact 
requirements. Since the proposal would 
add additional test requirements for air 
bags, it would increase compliance costs 
for these. a s  well as other. vehicle 
manufacturers. 

The agency does not believe that there 
are any small air bag manufacturers. 

There are several manufacturers of 
dummies and/or dummy parts. All of 
them are considered small businesses. 
While the proposed rule would not 
impose any requirements on these 
manufacturers. i t  would be expected to 
have a positive impact on these types of 
small businesses by increasing demand 
for dummies. 

NHTSA notes that several hundred 
final stage vehicle manufacturers and 
alterers could also be affected by this 
proposal. These manufacturers buy 
incomplete vehicles, add seating 
systems to vehicles without seats. and 
replace existing seats with new ones. If  
a manufacturer uses a sensing system in 
the seat for weight or presence sensing. 
then the second-stage manufacturer or 
alterer may need to use seats from the 
original manufacturer or will need to 
rely on a seat manufacturer to provide 
the same technology. Otherwise the 
second-stage manufacturer may need to 
use the existing seat or else certify 
compliance with the standard after 
replacing the seats. We do not have 
estimates of the costs to these 
manufacturers at this time. We request 
those manufacturers to submit estimates 
as part of their comments on this 
SNPRM. 

seating systems that are small 
businesses. There are about i o  suppliers 
of seating systems that are not small 
businesses. The small businesses sewe 
a niche market and provide seats for less 
than two percent of vehicles. Depending 
on the technoloev chosen to meet the 

NHTSA knows of 11 suppliers of 

~ ~~~~ ,.. 
Coiiiplrmce methods that lnvoivr the < & t  iriipaci%associated with this 

use of suppression terhnolokv hate the proposed action should only slightly 
poienrial to produce significant property affect the price of ncw motor vehicles 

propowl advmred air ha8 mlv. rtwce 
supplters u t i 1  r w t l  1%) keep up wlth 
emerginp. r w  linoio,;y 
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The agency believes that the 
economic impact on many of the 
manufacturers affected by this proposal 
would he small. While the small vehicle 
manufacturers would face additional 

likely to result in the expenditure by 
State. local or tribal governments, in the 
aggregate. or by the private sector. of 
more than SI00 million annually 
(adjusted for inflation with base year of 

2127-0512. Consolidated Labeling 
Requirements for Motor Vehicles 
(Except the Vehicle Identification 
Number). This clearance will expire on 
6/30/2001. and is cleared for 71,095 

compliance costs, the agency believes 
that air bag suppliers would likely 
provide much of the engineering 
expertise necessary to meet the new 
requirements. thereby helping to keep 
the overall impactssmall. The agency 
also notes that, in the unlikely event 
that a small vehicle manufacturer did 
face substantial economic hardship. it 
could apply for a temporary exemption 
for up to three years. See 49 CFR Part 
555. I t  could subsequently apply for a 
renewal of such an exemption. The 
greatest burden would likely be borne 
by seating manufacturers who do not 
supply seats to anyone other than 
second-stage manufacturers and alterers 
Depending on the technology employed 
by the vehicle manufacturers, these 
seating manufacturers may need to 
engage in new business arrangements to 
permit their seats to work with an  
existing sensing system. While the 
proposed requirements would increase 
the demand for dummies. thereby 
having a positive impact on dummy 
manufacturers. the agency does not 
believe that such increased demand 
would be sufficient to create a 
significant economic impact on the 
dummy manufacturers. The agency 
requests comments concerning the 
economic impact on small vehicle 
manufacturers and dummy 
manufacturers 

Additional information concerning 
the potential impacts of the proposed 
requirements on small entities is 
presented in the PEA. 
C. National Environmental Policy Act 

NHTSA has analyzed this proposed 
amendment for the purposes of the 
National Environmental Policy Act and 
determined that it would not have any 
significant impact on the quality of the 
human environment. 

D. Executive Order 12612 (Federalism) 

proposed amendment in accordance 
with the principles and criteria set forth 
in Executive Order 12612. NHTSA has 
determined that the proposed 
amendment does not have sufficient 
federalism implications to warrant the 
preparation of a Federalism Assessment. 
E. Unfunded Mandates Act 

The Unfunded Mandates Reform Act 
of 1995 requires agencies to prepare a 
written assessment of the costs. benefits 
and other effects of proposed or final 
rules that include a Federal mandate 

The agency has analyzed this 

1995). These effects are discussed above 
in Section IV of this oreamble and in the 

burden hours on the public. 
NHTSA estimates that the air ban 

PEA. The preamble and the PEA also 
identify and consider a reasonable 
number of regulatoryalternatives for 
achieving the objectives of TEA 21 
Given the requirement that an agency 
issuing a final rule subject to the Act 
select the "least costly, most cost- 
effective or least burdensome alternative 
that achieves the objectives of the rule,'' 
we request comments that will aid the 
agency in making that selection. 

F. Executive Order 12778 (Civil Justice 
Reform) 

This proposed rule does not have any 
retroactive effect. Under section 49 
U.S C.  30103. whenevera Federal motor 
vehiclesafety standard is in effect, a 
state may not adopt or maintain a safety 
standard applicable to the same aspect 
of performance which is not identical to 
the Federal standard, except to the 
extent that the state requirement 
Imposes a higher level of performance 
and applies only to vehicles procured 
for the State's use. 49 U.S.C. 30161 sets 
forth a procedure forJudicial review of 
final rules establishing. amending or 
revoking Federal motor vehicle safety 
standards. That section does not reouire 

Y 

warning labels would increase the 
information burden on the public as  
follows. 'There are 24 motor vehicle 
manufacturers that would he affected by 
the air bag warning label requirement. 
and the labels would be placed on 
approximately 15,000,000 vehicles per 
year. The label would be placed on each 
vehiclc once. Since NHTSA would 
specify the exact content of the labels. 
the manufacturers would spend 0 hours 
developing the labels. The technical 
burden (time required for affixing 
labels) would be ,0002 hours per label. 
NHTSA estimates that the total annual 
burden imposed on the public as a 
result of the air hag warning labels 
would be 3,000 hours (15 million 
vehicles multiplied by ,0002 hours per 
label). Since the proposed labels would 
replace existing labels. this constitutes 
no additional burden on manufacturers 

Another way of estimating the burden 
associated with the labels is to assess 
the non-time related burden. i.e.. the 
costs. The agency requests comments on 
the costs associated with labeling. 

Advanced Air Bag Information in the 
Owner's Manual-This rulemaking 
would reauire advanced air bae , ~~~ - 

wbmission of a petition for 
rccon5iderarlon or other adminictrative 
proceedings before parties may file w i t  
m court 

Inforillation 111 llir owner's tndnuai that 
I\ Iii ldilwi~ai 11, IIW in1urmJtum ; t l re~dy 
rt:quir?d under the st3nd;ird At pre,ei~t 
OhlB has aDurwed SIIISA 5 collection 

C. Papemork Reduction Acr 
If made final. this supplemental 

notice of proposed rulemaking would 
include the following "collections of 
information." as that term is defined in 
5 CFR Part 1320 Controlling Paperwork 
Burdens on the public: 

Reqviremenbance a year for four 
years. manufacturers would be required 
to report to NHTSA their annual 
production of vehicles with advanced 
air bags. As previously explained. we 
have proposed a four year phase-in 
period that ends In 2005. The Office of 
Management and Budget has approved 
NHTSA's collection of this information, 
assigning the collection OMB clearance 
no. 2127-0599. If this rule is made final, 
there would be 1.260 burden hours a 

Air Bag Phase-In Reporting 

. .  
of owner's manual requirements under 
OMB clearance no. 2127-0541 
ConsolidaredlusriTicarjon of Owner's 
Manual Requirements for Motor 
Vehicles and Motor Vehicle Equipmenr~ 
This collection includes the burdens 
that would be imposed as a resuit of 
owners' manual information about air 
bags. This clearance will expire on 101 
3112001 and is cleared for 1,371 burden 
hours on the public. 

NHTSA's estimate of the additional 
burden imposed on the public by the air 
bag warning label and whether the 
SNPRM would impose "collections of 
information" in addition to that for 
which NHTSA has alreadyobtained 
clearances from OMB. 
H. Regulation Identifier Number (RIN) 

Public comment is sought on 

year on the public resultlng from this 
collection. 

Air Bag Warning Labels-New air bag 
warning labels are proposed In this 
SNPRM. At present, OMB has approved 
NHTSA's collection of labeling 
requirements under OMB clearance no. 

The Department of Transportatlon 
assigns a regulation identifier number 
(RIN) to each regulatory action listed in 
the Unified Agenda of Federal 
Regulations. The Regulatory Information 
Service Center publishes the Unified 
Agenda in April and October of each 
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year. You may use the RIN contained in 
the heading at the beginning of this 
document to find this action in the 
Unified Agenda 
I .  Plain Language 

Executive Order 12866 and the 
President's memorandum ofJune I .  
1998. require each agency to write all 
rules in plain language. Application of 
the principles of plain language 
includes consideration of the following 
questions: 
-Have we organized the material to suit 

the public's needs? 
-Are the requirements in the rule 

clearly stated? 
--Does the rule contain technical 

language orjargon that is not clear? 
-Would a different format (grouping 

and order of sections. use of headings. 
paragraphing) make the rule easier to 
understand? 

-Would more (but shorter) sections be 
better? 

-Could we improve clarity by adding 
tables. lists. or diagrams? 

-What else could we do to make the 
rule easier to understand? 
If you have any responses to these 

questions. please include them in your 
comments on this SNPRM. 
J. Executive Order 13045 

Executive Order 13045 (62 FR 19885. 
April 23. 1997) applies to any rule that: 
( I )  Is determined to be "economically 
significant" as defined under E.O. 
12866. and (2) concerns an 
environmental. health or safety risk that 
NHTSA has reason to believe may have 
a disproportionate effect on children. If 
the regulatory action meets both criteria. 
we must evaluate the environmental 
health or safety effects of the planned 
rule on children. and explain why the 
planned regulation is preferable to other 
potentially effective and reasonably 
feasible alternatives considered by us. 

This rulemaking directly involves 
decisions based on health risks that 
disproportionately affect children. 
namely. the risk of deploying air bags to 
children. However. this rulemaking 
sewes to reduce. rather than increase. 
that risk. 

K. National Technology Transfer and 
Advancement Act 

Section 12(d) ofthe National 
Technology Transfer and Advancement 
Act (NTTAA) requires NHTSA to 
evaluate and use existing voluntary 
consensus standards27 in its regulatory 
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activities unless doing so would he 
inconsistent with applicable law (e.g 
the statutory provisions regarding 
NHTSAs vehicle safety authority) or 
otherwise impractical. In meeting that 
requirement. we are required to consult 
with voluntary. private sector. 
consensus standards bodies. Examples 
of organizations generally regarded as 
voluntary consensus standards bodies 
include the American Society for 
Testing and Materials (ASTM), the 
Society of Automotive Engineers (SAE). 
and the American National Standards 
Institute (ANSI). If NHTSA does not use 
available and potentially applicable 
voluntary consensus standards. we are 
required by the Act to provide Congress. 
through OMB, an explanation of the 
reasons for not using such standards. 

We have incorporated the out-of- 
position tests one and two developed by 
the International Standards 
Organization (ISO) as part of the 
proposed low-risk deployment tests for 
the out-of-position 5th percentile adult 
female on the driver-side air bag and for 
the 6-year-old child on the passenger- 
side air hag. No other voluntary 
consensus standards are addressed by 
this rulemaking. 

VI. Submission of Comments 
How Can Ilnfluence NHTSAs Thinking 
on This Proposed Rule? 

In developing this SNPRM. we tried 
to address the concerns of all our 
stakeholders. Your comments will help 
us improve this rule. We invite you to 
provide different views on options we 
propose, new approaches we have not 
considered. new data. how this 
proposed rule may affect you. or other 
relevant information. We welcome your 
views on all aspects of this proposed 
rule, but request comments on specific 
issues throughout this document. We 
grouped these specific requests near the 
end of the sections in which we discuss 
the relevant Issues. Your comments will 
be most effective if you follow the 
suggestions below: 

Explain your views and reasoning as 
clearly as possible. 

Provide solid technical and cost 
data to support your views. 

If you estimate potential costs. 
explain how you arrived at the estimate. 

Tell us which parts of the SNPRM 
you support, as well as those with 
which you disagree. 

Provide specific examples to 
illustrate your concerns. 

1999/Proposed Rules 

- Offer specific alternatives. 
Refer your comments to specific 

sections of the SNPRM. such as the 
units or page numbers of the preamble. 
or the regulatory sections. 

Be sure to include the name. date. 
and docket number with your 
comments, 
How do IPrepare and Submit 
Comments? 

in English. To ensure that your 
comments are correctly filed in the 
Docket. please include the docket 
number of this document in your 
comments. 

Your comments must not be more 
than 15 pages long. (49 CFR 553.21). We 
established this limit to encourage you 
to write your primary comments in a 
concise fashion. However. you may 
attach necessary additional documents 
to your comments. There is no limit on 
the length of the attachments. 

Please submit two copies of your 
comments, including the attachments. 
to Docket Management a t  the address 
given above under ADDRESSES. 

In addition. for those comments of 4 
or more pages in length. we request that 
you send I O  additional copies, as well 
as one copy on computer disc. to: Mr. 
Clarke Harper. Chief. Light Duty Vehicle 
Division. NPS-l I, National Highway 
Traffic Safety Administration. 400 
Seventh Street, SW. Washington. DC 
20590. We emphasize that this is not a 
requircment. However. we ask that you 
do this to aid us in expediting our 
review of all  comments. The copy on 
computer disc may be in any format. 
although we would prefer that i t  he in 
Wordperfect 8. 

Comments may also be submitted to 
the docket electronically by logging onto 
the Dockets Management System 
website at http:lldms.dot.gov. Click on 
"Help & Information" or "Helpllnfo" to 
obtain instructions for filing the 
document electronically. 

How Can I Be Sure That My Comments 
Were Received? 

If you wish Docket Management to 
notify you upon its receipt of your 
comments, enclose a self-addressed. 
stamped postcard in the envelope 
containingyour comments. Upon 
receiving your comments. Docket 
Management will return the postcard by 
mail. 

How Do I Submit Confidential Business 
lnforma tion? 

Your commeiis must be written and 

are defined by the NTTAA as "performance-bared pmcf; or mlcr la l  '' ' complete submission. including the 

http:lldms.dot.gov
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information you claim to he confidential 
business information. to the Chief 
Counsel I\H 15 1 JI the addre% g!\en 
above under FOR FURTHER INFORMATION 
CONTACT. In addition. you should 
submit two copies, from which you 
have deleted the claimed confidential 
business information. to Docket 
Management at the address given above 
under ADDRESSES. When you send a 
comment containing information 
claimed to he confidential business 
information. you should include a cover 
letter setting forth the information 
specified in OUT confidential business 
information regulation. (49 CFK Part 
512.) 

Will the Agency Consider Late 
Comments? 

We will consider all comments that 
Docket Management receives before the 
close of business on the comment 
closing date indicated above under 
DATES. To the extent possible. we will 
also consider comments that Docket 
Management receives after that date If 
Docket Management receives a commenr 
too late for u s  to consider it in 
developing a final rule (assuming that 
one is issued), we will consider that 
comment as an informal suggestion for 
future rulemaking action. 
How Can I Read the Comments 
Submitted by Other People? 

by Docket Management at the address 
given above under ADDRESSES. The 
hours of the Docket are indicated above 
in the same Location. 

You may also see the comments on 
the Internet. To read the comments on 
the Internet. take the following steps 

( I )  Go to the Docket Management 
System (DMS) Web page of the 
Department of Transportation (http:ll 
dms.doI.gov/) 

(2) On that page. click on "search." 
(3) On the next page (http:l/ 

dms.dot.gov/searcW. type in the four- 
digit docket number shown at the 
beginning of this document. Example: If 
the docket number were "NHTSA- 
1998-1234,"you would type "1234." 
After typing the docket number. click or, 
"search.'' 

(4) On the next page. which contains 
docket summary information for the 
docket you selected. click on the desired 
comments. You may download the 
comments. 

Please note that even after the 
comment closing date. we will continue 
to file relevant information in the 
Docket as it becomesavaiiable. Further, 
some people may submit late comments. 
Accordingly. we recommend that you 

You may read the comments received 

periodically check the Docket for new 
material 

List of Subjects 
49 CFR Parr 552 

Administrative practice and 
procedure. Motor vehicle safety, 
Reporting and recordkeeping 
requirements. 
49 CFR Parr 571 

Reporting and recordkeeping 
requirements, Tires. 

49 CFR Part 585 

recordkeeping requirements. 
49 CFR Part 595 

Imports. Motor vehicle safety, Motor 
vehicles. 

In consideration of the foregoing. 
NHTSA proposes to amend 49 CFR 
Chapter V as follows: 

Imports. Motor vehicle safety. 

Motor vehicle safety. Reporting and 

PART 552-PETITIONS FOR 
RULEMAKING. DEFECT, AND NON- 
COMPLIANCE ORDERS 

of Title 49 would continue to read as 
foliows: 

Aulhorlty: 49 U.S.C. 30111.30118. and 
30162: delegation of authority at 49 CFR 1.50. 

5552.1 Ihrough 552.10 [Redeslgnated as 
Subpart A I  

2. Sections552.1 through 552.10 
would be designated as Subpart A and 
a new subpart heading would be added 
to read as follows: 

Subpart A-General 

to Part 552 to read as follows: 
Subpan 8-Petltlons for Expdlted 
Rulemaklng To Establish Dynamlc 
Automatlc Suppression System Test 
Procedure. tor Federal Motor Vehlcle 
SafeIy Slandard No. 208, Occupant Crash 
Pmtectlon 

1. The authority citation for Part 552 

3. A new subpart B would be added 

sec. 
552.1 I Application. 
552.12 Definitions. 
552.13 Formofpetition. 
552. I 4  Content of petition. 
552.15 Processing of petitlon. 

Subpart 8-Petltlons for Expedlted 
Rulemaklng To Establlsh Dynamlc 
Automatic Suppression System Test 
Procedures tor Federal Motor Vehlele 
Safety Standard No. 208, Occupant 
Crash Protectlon 

5552.11 Appllcatlon. 
This subpart establishes procedures 

for the submission and disposition of 

petitions filed by interested parties to 
initiate rulemaking to add a test 
procedure to 49 CFR 57 1.208, S28. 

$552.12 Definitions. 
For piirposes of this subpart. the 

following definitions apply: 
(a) Dynamic automatic suppression 

system (DASS) means a portion of an  air 
hag system that automatically controls 
whether or not the air hag deploys 
during a crash by. 

(1) Sensing the location of an  
occupant. moving or stili. in relation to 
the air bag; 

characteristics and location information 
to determine whether or not the air bag 
should deploy: and 

(3) Activating or suppressing the air 
bag system based on the interpretation 
of characteristics and occupant location 
information. 

(b) Automatic suppression zone or 
ASZ means a three-dimensional zone 
adjacent to the air bag cover. specified 
by the vehicle manufacturer. where air 
bag deployment will be suppressed by 
the DASS if a vehicle occupant enters 
the zone under specified conditions. 

(c)  StandardNo. 208 means 49 CFR 
571.208. 

5552.13 Form of petltlon. 

shall- 

National Highway Traffic Safety 
Administration, 400 Seventh Street. 
S.W.. Washington. DC 20590. 

(2) Interpreting the occupant 

Each petition filed under this subpart 

(a) Be submitted to: Administrator, 

(b) Be written in the English language. 
(c) State the name and address of the 

petitioner. 

and areuments of the oetitioner 
(d) Set forth in full the data, views 

http:ll
http://dms.doI.gov
http:l
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5552.14 Content Of petilia. 
The petitioner shall provide the 

following information: 
(a) A set of proposed test procedures 

for S28.I. S28.2. S28.3. and S28.4 of 
Federal Motor Vehicle Safety Standard 
No. 208 which the petitioner believes 
are appropriate for assessing a particular 
dynamic automatic sup ression s stem 

( I )  For SZ8.l of StanArd No. 2&, the 
petitioner shall specify at least one 
specific position for the Part 572. 
subpart 0 5th percentile female dummy 
that is: 

(i) Outside but adjacent to the ASZ. 
and 

(ii) Representative of an occupant 
position that is likely to occur during a 
frontal crash. 

petitioner shall specify at least one 
specific position for the Part 572 
Subpart P 3-ycar-old child dummy and 
at least one specific position for the Part 
572 Subpart N 6-year-old child dummy 
that are: 

(i) Outside but adjacent to the ASZ. 
and 

(ii) Representative of occupant 
positions that are likely to occur during 
a frontal crash where pre-crash braking 
occurs. 

(3) For S28.3 of Standard No. 208. the 
petitioner shall specify a procedure 
which tests the operation of the DASS 
by moving a test device toward the 
driver air bag in a manner that simulates 
the motion of an occupant during pre- 
crash braking or other pre-crash 
maneuver. The petitioner shall include 
a complete description. including 
drawings and instrumentation. of the 
test device employed in the proposed 
test. The petitioner shall include in the 
procedure a means for determining 
whether the driver air bag was 
suppressed before any portion of the 
specified test device entered the AS2 
during the test. The procedure must also 
include a means of determining when 
the specified test device occupies the 
ASZ. 

petitioner shall specify a procedure 
which tests the operation of the DASS 
by moving a test device toward the 
passenger air bag in a manner that 
simulates the motion of an occupant 
durina ore-crash brakina or other pre 

(2) For S28.2 of Standard No. 208, the 

(4) For S28.4 of Standard No. 208. the 

procedure must also include a means of 
determining when the specified test 
device occupies the ASZ. 

(b) A complete description and 
explanation of the particular DASS that 
the petitioner believes will be 
appropriately assessed by the 
recommended test procedures. This 
must include: 

( I )  A complete description of the logic 
used by the DASS in determining 
whether to suppress the air  bag or allow 
it to deploy. Such description must 
include flow charts or similar nlaterials 
outlining the operation of the system 
logic. the system reaction time. the time 
duration used to evaluate whether the 
air bag should be suppressed 01 

deployed, changes, if any, in system 
performance based on the size of an 
occupant and vehicle speed, and a 
description of the size and shape of the 
zone where under similar circumstances 
and conditions the DASS may either 
allow or suppress deployment. Such 
description shall also address whether 
and how the DASS discriminates 
between an occupant's torso or head 
entering the ASZ as compared to an 
occupant's hand or arm. and whether 
and how the DASS discriminates 
between an occupant entering the ASZ 
and an inanimate object such as a 
newspaper or ball entering the ASZ. 

and shape of the ASZ, including 
whether the suppression zone is 
designed to change size or shape 
depending on the vehicle speed. 
occupant size. or other factors. 

appropriateness. repeatability, 
reproducibility and practicability of 
each of the proposed test procedures. 

( I )  For the procedures proposed for 
inclusion in S28.1 and S28.2 of 
Standard No. 208, the petitioner shall 
provide the basis for the proposed 
dummy positions. including but not 
limited to, why the positions are 
representative of what is likely to occur 
in real world crashes. 

(2) For the procedures proposed for 
inclusion in S28.3 and S28.4 of 
Standard No. 208, the petitioner shall 
provide: 

(I) A complete explanation of the 
means used in the proposed test to 
ascertain whether the air bae is 

(2) Detailed specifications for the size 

(c) Analysis and data supporting the 

(iii) The procedure used for locaring 
the test device inside a tesr vehicle in 
preparation for testing. including an 
accounting of the reference points used 
to specify such location. 

(iv) An explanation of the methods 
used to measure the amount of time 
needed by a suppression system to 
s m n r ~ ~  an air bae once a suooression r j ~ - - -  ~~ Y * .  ~~ 

tri wing event occurs. 8 High speed film or video of at least 
two tests of the DASS using thc 
proposed test procedure. 

two tests of the DASS using the 
proposed test procedure. including an 
account of the data streams monitored 
during testing and complete samples of 
these data streams from not less than 
two tests performed under the proposed 
procedure. 

(d) Analysis concerning the variety of 
potential DASS designs for which the 
requested test procedure is appropriate: 
e.g , whether the test procedures arc 
appropriate only for the specific DASS 
design contemplated by the petitioner. 
for all DASS designs incorporating the 
same technologies. or for all DASS 
designs. 

5552.15 Processlng 01 pelltlon. 
(a) NHTSA will process any petition 

that contains the information specified 
by this subpart. If a petition fails to 
provide any of the information. NHTSA 
will not process the petition but will 
advise the petitioner of the information 
that must be provided if  the agency is 
to process the petition. The agency will 
seek to notify the petitioner of any such 
deficiency within 30 days after receipt 

(vi) Data generated from not less than 

of the petition. 
(b) At any time during the agency's 

consideration of a petition submitted 
under this part. the Administrator may 
request the petitioner to provide 
additional supporting information and 
data andlor provide a demonstration of 
any of the requested lest procedures. 
The agency will seek to make any such 
request within 60 days after receipt of 
the petition. Such demonstration may 
be at either an agency designated facility 
or one chosen by the petitioner, 
provided that. in either case. the facility 
must be located in North America. If 
such a request is not honored to the 
satisfaction of the aeencv. the Detition ,, , 

crash;i;.rrieuver Ttw &i i t tow shall 
include 3 cuii~pletr dercr ipt~~n.  
including  drawing^ and 
iristrun~cnt~tmn of the tmt dm ice 
emplayed in the proposed test The 
petitioner shall include in the procedure 
a means for determining whether the 
passenger air hag u a s  u,ppw\wd before 
a n y  puniiin of the rpecilwd tr\t drvice 
entered 11~1: ASZ duriiig the tes1 The 

SII >pressed or activated duryng the test 
[ t ~ )  A complete description of Ihe 

means used to evaluate the ability of a 
dynamic system IO detect and rcsporid 
to an occupanl moving toward an air 
bag. including the method used to move 
a test device toward an air bag at speeds 
rrprrwntativeofoccupant movement 
during pre-crash braking or other prr. 
crabh maneuver 

\\,I1 nul wir ive  funher consid;,iatmi 
tmtil  ihe req.ip)ted Brifurmatiori 1s 

subntitted 

Federal Regisler eittier J Soinre of 
Proposed Rulemaking proposirtR 
adoption uf t l i r  rvqur5trd lest 
procedures possibly uitii rImnRes onill 
or addition5 or a nniice denying the 
petition 'I hr  aguir-y uill seek t u  i sue  

(1) The agciicy w i l l  p u l d d )  1 1 )  the 
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either notice within 120 days after 
receipt o fa  complete petition. However. 
this time period may be extended by 
any time period during which the 
agency is awaiting additional 
information it requests from the 
petitioner or is awaiting a requested 
demonstration. The agency 
contemplates a 30 day comment period 
for any Notice of Proposed Rulemaking. 
and will endeavor to issue a final rule 
within 60 days thereafter. 

PART 571-FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS 

4. The authority citation for Part 571 
of Title 49 would continue to read as 
follows: 

Authority: 49 U.S.C. 322. 301 I I ,  301 15. 
301 17. and 30166: delegation of authoriry at 
49 CFR 1.50. 

5. Section 571.208 would be amended 
by revisingS3. S4.5.1 heading. 
S4.5.l(b)(l).S4.5.l(bl(2).4.5.l(e). 
S4.5.l(fl. S4.5 4. S5.1. S5.1 I .  S5.1.2. 
S6.1. 56.2,  6.4. S8.1.5 and Sl3 .  
removingS4.5.5. addingS4.1.5.4. 
S4.2.6.3.S4.7.S4.8.S4.9.S5.4.S5.4.1 
S5.4.2. S5.4.2.1. S5.4.2.2. S5.4.2.3. 
S5.4.2.4. S6.6.S6.7.S14 through S33.5. 
and adding new figures 8 . 9  and 10 in 
numerical order and adding Appendix 
A at the end of the section after the 
figures to read as follows: 

5571.208 Standard No. 208; Occupant 
crash protection. 

I-unbelted rigid barrier (29-48 km/h) 
118-30 moh). belted rieid barrier (0-48 

[Proposed high speed test Alternative 

Sl6.I(a).S16.l(b),S16.2.S16.3,S17.l. 
and S18. It does not include S5.4 or 
S17.2. i.e.. if Alternative 1 were 
adopted. neitherS5.4 nor S17.2 would 
be adopted. Proposed high speed test 
Alternative 2-unbelted offset 
deformable barrier (35-56 km/h) (22-35 
mph), belted rigid barrier(0-48 km/h) 
(0-30 mph)-consists of proposed 
sections S5.1.1. S5.4. S6.1. S6.2(b). 56.3. 
S6.4(b).S6.5.S6.6,S6.7.S14.3.S15.1. 
Sl5.3.S15.4.S16.l(a).S16.2, S16.3. 
SI 7. I ,  SI 7.2. and SI 8. It does not 
include S5.1.2, S I 5 2  or S16.1 (b). Le., if 
Alternative 2 were adopted, neither 
55.1.2 nor S15.2 nor S16. I(b) would be 
adopted.] 
. * * I .  

S3. Application. 
(a) This standard applies to passenger 

cars. multipurpose passenger vehicles. 
trucks. and buses. In addition. S9. 
Pressure vessels and explosive devices. 
applies to vessels designed to contain a 
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pressurized fluid or gas. and to 
explosive devices, for use in the above 
types of motor vehicles as pan of a 
system designed to provide protection 
to occupants in the event of a crash. 

(b) Notwithstanding any language to 
the contrary. any vehicle manufactured 
after March 19. 1997 and before 
September I .  2005 that is subject to a 
dynamic crash test requirement 
conducted with unbelted dummies may 
meet the requirements specified in SI3 
instead of the applicable unbelted 
requirement. unless the vehicle is 
certified to meet the requirements 
specified in S14.3. S15. S l 7 ,  S19. S21. 
S23. S25. S30. and S32. 

(c) For vehicles which are certified to 
meet the requirementsspecified in SI3 
instead of the otherwise applicable 
dynamic crash test requirement 
conducted with unbelted dummies, 
compliance with SI3 shall, for purposes 
of Standards No. 201,203 and 209. be 
deemed as compliance with the 
unbelted frontal barrier requirements of 
S5.1. 
1 - 1 . 1  

54.1.5.4 Passenger cars certified to 
S14. At each front outboard designated 
seating position meet the frontal crash 
protection requirements o f %  1.2 [under 
Alternative I I  lor1 S5.4 [under 
Alternative 21 by means that require no 
action by vehicle occupants. A vehicle 
shall not be deemed to be in 
noncompliance with this standard if Its 
manufacturer establishes that it did not 
have reason to know in the exercise of 
due care that such vehicle is not in 
conformity with the requirement of this 
standard. 
I * * * *  

S4.2.6.3 Trucks, buses. and 
multipurpose passenger vehicles with a 
GVWR of 3.855 hg (8.500pounds) or less 
and a n  unloaded vehlcle weight of 2,495 
kg (5.500 pounds) or less certified to 
S14. Each truck. bus. or multipurpose 
passenger vehicle with a GVWR of 3.855 
kg (8.500 pounds1 or less and an 
unloaded vehicle weight of 2,495 kg 
(5.500 pounds) or less certlfled to SI4 
shall. at each front outboard designated 
seating position. meet the frontal crash 
protection requirements of S5.1.2 [under 
Alternative I1 [or] S5.4 [under 
Alternative 21 by means that requlre no 
action by vehicle occupants A vehicle 
shall not be deemed to be In 
noncompliance with this standard If Its 
manufacturer establishes that it did not 
have reason to know In the exercise of 
due care that such vehicle is not in 
conformity with the requirement of this 
standard. 
* l l * t  
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S4.5.1 Labeling and owner'smanual 
informa tion. 

(b) * * * 
(1) Except as provided in S4.5.l(b)(2). 

each vehicle shall haw a label 
permanently affixed to either side of the 
sun visor. a t  the manufacturer's option. 
at each front outboard seating position 
that is equipped with an inflatable 
restraint. The label shall conform in 
content to the label shown in either 
Figure 6a or 6b of this standard. as 
appropriate. and shall comply with the 
requirements of S4.5. I(b)(l)(i) through 
S4.5.l(b)(l)(iv). 

(i) The heading area shall be yellow 
with the word "WARNING" and the 
alert symbol in black. 

(ii) The message area shall be white 
with black text. The message area shall 
be no less than 30 cm2 (4.7 In2). 

a red circle and slash on a white 
background. The pictogram shall be no 
less than 30 mm (1.2 inches) in 
diameter. 

seat. the label shown in Figure 6a or 6b 
may be modified by omitting the 
statement: "The BACK SEAT is the 
SAFEST place for children." 
(2) Vehicles manufactured after 

September I .  2002 and certified to meet 
the requirements specified in S19. S21. 
and 523. shall have a label permanently 
affixed to either side of the sun visor. at 
the manufacturer's option. at each front 
outboard seating position that is 
equipped with an inflatable restraint. 
The label shall conform in content to 
the label shown in Figure 8 of this 
standard and shall comply with the 
requirements of S4.5.l(b)(Z)(i) through 
S4.5.1 Ibl(2)livl 

* * * * I  

(iii) The pictogram shall be black with 

(iv) If the vehicle does not have a back 

. , . . ,  , 
(i) The heading area shall be yellow 

with the word "CAUTION" and the 
alert symbol in black. 

(ii) The message area shall be white 
with black text. The message area shall 
be no less than 30 cm2 (4.7 in>). 

(iii) The pictogram shall be black on 
a white background. The pictogram 
shall be no less than 30mm (1.2 inches) 
in length. 

(iv) If the vehicle does not have a back 
seat, the label shown in Figure 8 may be 
modified by omitting the statement: 
"The BACK SEAT is the SAFEST place 
for CHILDREN." 
* * * * *  

(e) Label on the dashboard. 
(I) Except as provided in S4.5.1(e)(Z). 

each vehicle that is equipped with an 
inflatable restraint for the passenger 
position shall have a label attached to a 
location on the dashboard or the 
steering wheel hub that is clearly visible 
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manual. 
( I )  The owner's manual for any 

vehicle equipped with an  inflatable 
restraint iysie-m shall include a 
description of the vehicle's a i r  bag 
system in an easily understandable 
format. The owner's manual shall 
include a statement to the effect that the 
vehicle is equipped with an air bag and 
lap/shoulder belt at one or both front 
outboard seating positions, and that the 
air bag is a supplemental restraint at 
those seating positions. The information 
shall emphasize that all occupants. 
including the driver. should always 
wear their seat beits whether or not an 
air bag is also provided at their seating 
position to minimize the risk of severe 
injury or death in the event of a crash. 
The owner's manual shall also provide 
any necessary precautions regarding the 
proper positioning of occupants. 
including children. at seating positions 
equipped with air bags to ensure 
maximum safety protection for those 

occupants. The owner's manual shall 
also explain that no objects should be 
placed over or near the air bag on the 
instrument panel, because any such 
objects could cause harm if the vehicle 
is in a crash severe enough to cause the 
air ba to inflate. 
(2) &or any vehicle certified to meet 

the requirementsspecified in S14.3. 
S15. S17.SI9. S21.S23. S25.S30. and 
S32. the manufacturer shall also include 
in the vehicle's owner's manual a 
discussion of the advanced passenger 
air bag system installed in the vehicle. 
The discussion shall be written to 
explain the proper functioning of the 
advanced air bag system and shall 
provide a summary of the actions that 
may affect the proper functioning of the 
system. The discussion shall include. as 
a minimum, the following topics: 

(a) presentation and explanation of 
the main components of the advanced 
passenger air bag system. 

components function together as part of 
the advanced passenger air bag system. 

(c) basic requirements for proper 
operation. including an explanation of 
the actions that may affect the proper 
functioning of the system. 

(d) a complete description of the 
passenger air bag suppression system 
installed in the vehicle including a 
discussion of any suppression zone. 

the advanced passenger air bag system 
with other vehicle comDonents. such as 

(b) explanation of how the 

(e) an explanation of the interaction of 

seat beits seats or other component\ 

outcomes when child restraint systems 
(0 a w r i m d r y  of the expected 

children and small teenagers or adults 
are both properly and improperly 
positioned in the passenger seat. 
including cautionary advice against 
improper placement of child restraint 
systems. - 

(n) tips and zuidelines to improve 
consumer u n d k a n d i n g  of the proper 
use of the advanced passenger air bag 
system. 

vehicle manufacturer concerning 
modifications for persons with 
disabilities that may affect the advanced 
air bag system. 

(h) information on how to contact the 

. * * * *  
54.5.4 Passengerair bag manual cur- 

off device. Passenger cars. trucks. buses, 
and multipurpose passenger vehicles 
manufactured before September 1, 2005 
may be equipped with a device that 
deactivates the alr bag installed at the 
right front passenger position in the 
vehicle. if all the conditions in S4.5.4.1 
through S4.5.4.4 are satisfied. 
. * * * *  

54.7 Selecrion of compliance 
options. Where manufacturer options 

are specified. the manufacturer shall 
select the option by the time it  certifies 
the vehicle and may not thereafter select 
a different option for the vehicle. Each 
manufacturer shall, upon request from 
the Office of Vehicle Safety Compliance. 
provide information regarding which of 
the compliance options it has selected 
for a particular vehicle or make/model. 

Wherever a range of values or tolerances 
are specified. requirements shall be met 
at all values within the range of values 
or tolerances. All angles and directions 
(e.g., vertical or horizontal) specified are 
approximate, 

54.9 Metric values. Specifications 
and requirements are given in metric 
units with English units provided for 
reference. The metric values are 
controlling. 

S4.8 Values and tolerances, 

* I * * *  

S 5  Occupant crash proterrion 

S5.1 Fronral barrjer crash tesr. 
S5.1.1 

requirements. 

Belred resr. Impact a vehicle 
traveling longitudinally forward at any 
speed. up to and including 48 km/h (30 
mph). into a fixed rigid barrier that is 
perpendicular to the line of travel of the 
vehicle. or at any angle up to 30 degrees 
in either direction from the 
perpendicular to the line oftravel ofthe 
vehicle. under the applicable conditions 
ofS8 and SIO. includingS10.9 (manual 
belt adjustment). For vehicles certified 
to SI4 of this standard. the test dummy 
specified in S8.1.8 placed in each front 
outboard designated seatine omitinn 

0 r ~~~~~-~~ ~ ~~ ~~~~ 

shall meet the injury criteria of S6.1. 
S6.2(b).S6.3. S6.4(b). S6.5. and S6.6of 
this standard. Ail  other vehicles to 
which S5.1.1 is applicableshall meet 
the injury criteria of S6. I, SG.Z(a), S6.3. 
S6.4(a), and S6.5. 

vehicle traveling longitudinally forward 
at any speed. between 29 kmlh (18 mph) 
and 48 km/h (30 mph), inclusive. into 
a fixed rigid barrier that is 
perpendicular to the line of travel of the 
vehicle. or at any angle up to 30 degrees 
in either direction from the 
perpendicular to the line of travel of the 
vehicle under the applicable conditions 
01.58 and SIO. excluding S10.9. The test 
dummy specified in 58.1.8 placed in 
each front outboard designated seating 
position shall meet the injury criteria of 
S6. I .  S6.2(b). S6.3. S6.4(b). S6.5. and 
S6.6 ofthis standard. 

S5.1.2 Unbeired resf. Impact a 

I * * . *  

S5.4 Offcet deformable barrier crash 

S5.4.1 General provisions. Place a 
rest. 

Part 572 Subpart E Hybrid I11 50th 
percentile adult male test dummy at 
each front outboard seating position of 
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the vehicle, in accordance with 
procedures specified in SlO. lmpact the 
vehicle traveling longitudinally forward 
at any speed. between 35.4 km/h (22 
mph) and 56 km/h (35 mph). inclusive, 
into a fixed offset deformable barrier 
under the conditions specified in S5 4.2 
of this standard. The test dummies shall 
meet the injury criteria specified in 
S6.1.S6.2(b). S6.3. S6.4(b). S6.5. and 
S6.6 ofthis standard 

S5.4.2 Test conditions. 
S5.4.2. I Offser frontal deformable 

barrier. The offset frontal deformable 
barrier shall conform to the 
specifications set forth in Subpart B of 
Part 587 of this chapter. 

of the test conditions specified in S8.l 
of this standard apply. 

positioning. The anthropomorphic test 
dummies are seated and positioned as 
specified in Si0 of this standard. 

55.4.2.4 Impact configuration. The 
test vehicle shall impact the barrier with 
the longitudinal line of the vehicle 
parallel to the line oftravel. and 
perpendicular to the barrier face. The 
test vehicle shall be aligned so that the 
vehicle strikes the barrier with 40 
percent overlap on either thc left or the 
right side of the vehicle. with the 
vehicle's width engaging the barrier face 
such that the vehicle's longitudinal 
centerline is offset outboard of the edge 
of the barrier face by 10 percent ofthe 
vehicle's width + 25 mm (1.0 inch) as 
illustrated in Figure 10. The vehicle 
width is defined a5 the maximum 
dimension measured across the widest 
part of the vehicle. including bumpers 
and molding but excluding such 
components as exterior mirrors, flexible 
mud flaps. marker lamps. and dual rear 
wheel configurations. 

S5.4.2.2 General test conditions. All 

S5.4.2.3 Dummy searing and 

. I . . *  

S6.1 All portions ofthe test dummy 
shall be contained within the outer 
surfaces of the vehicle passenger 
c 0 m p a rt m e n 1. 

S6.2 Head injury criteria. 
(a) The resultant acceleration at the 

center of gravity of the head shall be 
such that the expression: 

shall not exceed 1,000 where a is the 
resultant acceleration expressed as a 
multiple ofg (the acceleration of 
gravity). and 1, and 12 are any two points 
in time during the crash of the vehicle 
which are separated by not more than a 
36 millisecond time interval. 

(b) The resultant acceleration a t  the 
center of gravity of the head shall be 
such that the expression: 

shall not exceed 700 where a is the 
resultant acceleration expressed as a 
multiple o fg  (the accelerationof 
gravity]. and t, and 12 are any two points 
in time during the crash of the vehicle 
which are separated by not more than a 
15 millisecond time interval. 

S6.4 Chesr deflection. 
(a) Compression deflection of the 

sternum relative to the spine, as 
determined by instrumentation shown 
in drawing 78051-218. revision U 
incorporated by reference in Part 572. 
subpart E of this chapter. shall not 
exceed 76 mm (3 inches). 

(b) Compressive deflection of the 
sternum relative to the spine, as 
determined by instrumentation shown 
in drawing 78051-317. revision A. 
incorporated by reference in Part 572. 
subpart E,  shall not exceed 63 mm (2.5 
inches). 

* * * * I  

* * * * *  
S6.6 Neck Injury. The biomechanical 

neck injury predictor. Nij. shall not 
exceed a value of 1.0 at any point in 
time. The following procedure shall be 
used to compute Nij. The axial force 
(Fr) and flexionlextension moment 
about the occipital condyles (My) shall 
be used to calculate four combined 
injury predictors, collectively referred to 
as Nij. These four combined values 
represent the probability of sustaining 
each of four primary types of cervical 
injuries: namely tension-extension 
( N d .  tension-flexion (Nm-), 
compression-extension (NcB). and 
compression-flexion WCF) injuries. 
Axial force shall be filtered at SAE class 
1000 and flexionlextension moment 
(My) shall be filtered at SA€ class 600. 
Shear force. which shall be filtered at 
SA€ class 600. is used only In 
conjunction with the measured moment 
to calculate the effective moment at the 
location of the occipital condyles. The 
equation for calculating the Nij criteria 
is given by. 
Nij = (Fz I Fzc) + (My / Myc) 
where Fzc and Myc are crltlcal values 
corresponding to: 
Fzc = 4500 N (1012 lbt) for tension 
Fzc = 4500 N (IO12 IbO for compression 
Myc = 310 Nm (229 Ibf-ft) for flexion 

Myc = 125 Nm (92 Ibf-ft) for extension 
about occipital condyles 

about occipital condyles 

Each of the four Nij values shall be 
calculated at each point in time, and ail 
four values shall not exceed 1 .Oat any 
point in time. When calculating NE and 
NTF, all compressive loads shall be set 
to zero. Similarly. when calculating NCX 
and NCF. all  tensile loads shall be set to 
zero. In a similar fashion. when 
calculating NTe and NCE. all flexion 
moments shall be set to zero. Likewise, 
when calculatine N T ~  and N W  all 

measuring injury Criteria. For tests 
conductedpursuant toS5.1.i.  S5.1.2. 
and S5.4. the injury criteria shall be met 
up to 300 milliseconds after the vehicle 
strikes the barrier 
* * I * *  

S8.1.5 Movable vehicle windows 
and vents are placed in the fully closed 
position. unless the vehicle 
manufacturer chooses to specify a 
different adjustment position prior to 
the time it certifies the vehicle. 
* * * * *  

SI3  Alrernative unbelred test 
available. under S3(b) ofrhis standard. 
for certain vehicles manufactured before 
September 1 ,  2005. 
* * * I *  

S14 Advanced air bagrequirements 
for passenger cars and for trucks. buses, 
and mulripurpose passenger vehicles 
with a GVWR of 3,855 kg (8500pounds) 
or less and an unloaded vehicle weight 
of2.495 kg (5500pounds) or less, except 
for walk-in van-type trucks or vehicles 
desiened to be sold exclusivelv to the 
U.S."POS~~I Service. 

afrer September I ,  2002 and before 
SI 4 I Vehicles manufactured on or 

Se [ember 1. 2005 6) For vehicles manufactured on or 
after September 1 ,  2W2 and before 
September I .  2005. a pcrcentage of the 
manufacturer's production. as specified 
in S14.1.1, shall meet the requirements 
specified in S14.3. S15. S17. S19. S21. 
S23. S25. S30. and S32 (in addition to 
the other requirements specified in this 
standard) 

(b) Manufacturers that manufacture 
two or fewer carlines. as that term is 
defined a t  49 CFR 583.4. may, at the 
option ofthe manufacturer. nieet the 
requirements of this paragraph instead 
of paragraph (a) of this section. Each 
vehicle manufactured on or after 
September I ,  2003 and before 
September 1,  2005 shall meet the 
requirements specified in S14.3. S15. 
517. Sl9. S21. S23. S25. S30. and 532 
(in addition to the other requirements 
specified in this standard). 

(c) Each vehicle that is manufactured 
in two or more stages or that is altered 
(within the meaning of section 567.7 of 
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this chapter) after having previously 
been certified in accordance with Part 
567 of this chapter is not subject to the 
requirements of Sl4. I .  

manufacturer that produces fewer than 
5.000 vehicles worldwide annually are 
not subject to therequirementsof S14.l. 

S14.1.1 Phase-in schedule. 
Sl4.1.1.1 Vehicles manufacturedon 

(d) Vehicles manufactured by a 

or after September 1, 2002 and  before 
September 1. 2003. Subject to 
SI4.1.2(a). for vehicles manufactured by 
a manufacturer on or after September 1, 
2002 and before Seotember 1.2003. the 
amount 01 vrhiclescompiying with 
S14.3.SI5. S17.519.521 523.525. 
S30 and 532 shall be nut le55 than 25 
percent of. 

(a) The manufacturer's average annual 
production of vehicles manufactured on 
or after September 1.2000 and before 
September 1. 2003. or 

or after September 1.2002 and before 
September I ,  2003. 

or after September I ,  2003 and before 
September 1. 2004. Subject to 
S14.1.2(b). for vehicles manufactured by 
a manufacturer on or after Seotember I .  

(b) The manufacturer's production on 

Sl4.l.1.2 Vehicles manufacturedon 

2003 and before September 1: 2004. the 
amount of vehicles complying with 
S14.3. S15. SI7.Sl9.  S21.S23. S25. 
S30. and S32 shall be not less than 40 
percent of. 

(a) The manufacturer's average annual 
production of vehicles manufactured on 
or after September I ,  2001 and before 
September I .  2004. or 

or after September I ,  2003 and before 
September I .  2004. 

or after September 1.  2004 and  before 
September 1. 2005. Subject to 
SI4.1.2(c). for vehicles manufactured by 
a manufacturer on or after September I ,  
2004 and before September I, 2005. the 
amount of vehicles complying with 
S14.3. S15. S17. Sl9. S21, S23.S25. 
S30. and S32 shall be not less than 70 
percent of: 

(a) The manufacturer's average annual 
production of vehicles manufactured on 
or after September I .  2002 and before 
September I ,  2005. or 

or after September 1. 2004 and before 
September 1, 2005. 

S14. l .2  Calculation ofcomplying 

(b] The manufacturer's production on 

S14.1.1.3 Vehiclesmanufacturedon 

(b) The manufacturer's production on 

vehicles. 
(a) For the purposes of complying 

withS14.1.1.l.a manufacturermav 
count a vehicle if i t  Is  manufacturid on 
or after lthe date 30 days aftpr 
publication of the final mule would be 
insenedl. but before Septeniber I, 2003 

. 64, No. 214/Friday. November 5. 

(b) For purposes of complying with 
S14.1.1.2.a manufacturermaycounta 
vehicle if it:  

( I )  Is manufactured on or after [the 
date 30 days after publication of the 
final rule would be inserted]. but before 
Se tember I .  2004. and E )  Is not counted toward compliance 
with S14.1.1.1. 

(c) For purposes of complying with 
S14.1.1.3.a manufacturermaycounta 
vehicle if it: 

( I )  Is manufactured on or after [the 
date 30 days after publication of the 
final rule would be inserted]. but before 
Se tember I .  2005. and h Is not counted toward comoliance 
w i i i ~ 1 4 . 1 . 1 . 1  or s14.1.1.2. 

S14.l.3 Vehiclesproduced by more 
than one manufacturer. 

calculating average annual production 
of vehicles for each manufacturer and 
the number of vehicles manufactured by 
each manufacturer under S14.1.1. a 
vehicle produced by more than one 
manufacturer shall be attributed to a 
single manufacturer as follows, subject 
to S14.1.3.2. 

(a) A vehicle which is Imported shall 
be attributed to the importer. 

(b) A vehicle manufactured in the 
United States by more than one 
manufacturer, one of which also 
markets the vehicle. shall be attributed 
to the manufacturer which markets the 
vehicle. 

S14.1.3.2 A vehicle produced by 
more than one manufacturer shall be 
attributed to any one of the vehicle's 
manufacturers specified by an express 
written contract. reported to the 
National Highway Traffic Safety 
Administration under 49 CFR Part 585. 
between the manufacturer so specified 
and the manufacturer to which the 
vehicle would otherwise be attributed 
under S14. I .3. I .  

S14.2 Vehiclesmanufacturedon or 
after September I ,  2005. Each vehicle 
shall meet the requirements specified in 
Sl4.3.SI5.Sl7,  S19. S21.S23. S25. 
S30. and S32 (in addition to the other 
requirements specified in this standard). 

S14.3 Barrier test requirements 
using 50th percentile adult male 
dummies. 

S14.3.1 Rlgid barrier beltedtest. 
Each vehicle that is certified as 
complying with SI4 shall, at each front 
outboard designated seating position, 
meet the injury criteria specified in 
S6.l. S6.2(b).S6.3.S6.4(b). S6.5. and 
S6.6 whentestedunder S5.1.1. A 
vehicle shall not be deemed to be in 
noncompliance with this paragraph if 
its manufacturerestablishes that it did 
not have reason to know in the exercise 
of due care that such vehicle is not in 

Sl4.1.3.1 Forthepurposeof 

1999 /Proposed Rules 

conformity with the requirements of this 
paragraph. 

S14.3.2 Rieid barrier unbelted test. 
Each vehicle ;hat i s  certrfied as 
rirmplying with SI4 shall comply with 
the requirement, of S4 I 5 1 or S4 2 fi 3 
by means of an inflatable restraiiit 
s)\trrii at thr drrLrr'sand right front 
pascrrigrr 5 position that nieers the 
injur) criteriasprcified ii i  56 1. S6 2 b ) .  
SC 3. SG 4(b) S6 5, and 56 6 utirti 
tested mdpr S5 I 2 A vehicle shall not 
be deriried to be in nonumpliance with 
this paragraph if  its manuf3ctlrrer 
rsrahltslws that it did not hate ieahon to 
know in ttir cxercise of due ('are that 
wi.h vehicle is not in confnrniiry nith 
t l w  requirementsof [tiis paragraph 

S I 4  3 2 Offset deformablp barrier 
unhelred iesr Each vehicle that LS 
certified ascomplying\\itti Si4 ofrhls 
standard shall coinpiy w i t h  the 
requirements of 54 I 5 1 or S4 2 6 3 that 
meets the injury criteria specified in 
S6.l.S6.2(b), SG.3,S6.4(b).SG.5. and 
S6.6 when tested under S5.4. A vehicle 
shall nut be deemed tu be In 
noiiconipliarice with thrs paragraph I f  
its irmufacturer establishes ihai i t  did 
not hdve reason to krirrw in thr exercise 
of due care that su1.h vehicle is not in 
conformity with the requirements of this 
paragraph. 

S I 5  Rigid barrier i r s i  rPqu:remenc\ 
using 5th percentile adult Irmalr 
rltimmies. 

SI5 1 Beltrdtrct Eachvehicle 
subject to S I S  shall. at each front 
outboard designawd seating position. 
meet thr injury criteria Specified in 
S I 5  3 of this standard lil hen the vehicle 
Is  rrash tested in arcordance with the 
procedure\ specified m Sifi nf thls 
standard with the anthropomorphic test 
dummy restrained by a Type 2 seat belt 
aswnibly A vehlcle shall not hP deemed 
to be i n  noncorn(,iiance with this 
paragraph i f  its manufacturer establishes 
that i t  did nut have reasuri to  kiww In 
the exercise of due care that such 
vehicle is not in conformity with the 
re( uirements uf this para rdph 

415 2 Uribelredwsr f a ih  vehicle 
subject i o  515 shall at each front 
uutbuard designated seating positlon. 
meet the injury criteria sperified In 
S I 5  3 of this standard when the vehicle 
IS crash tested in accordance uith the 
procedures specified In SI6 of r h i 5  
standard with the arilhropomorphic test 
dunimy unbelted A vehicle shall not be 
deemed to be in noncompliance uitli 
this paragraph if its manufacturer 
establishrs lhdt i t  did not have reason IO 
know in the exercise of due care that 
surh vehicle I s  not in conformity with 
the rrquirementsof this par3graph 

SI 5 3 injury criteria (5th percerirrle 
adult female dtrmniyJ 
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S15.3.l Allporrionsofthe res1 Myc = 155 Nm (I 14 Ibf-ft) for flexion S16.2.1 The vehicle, including test 
dummy shall be contained wirhin the devices and instrumentation. is loaded 
ourer surfaces of rhe vehicle passenger Myc = 62 Nm (46 Ibf~ft) for extension as in S8. I .  1. 
compartment. about occipital condyles S16.2.2 Movable vehicle windows 

and vents are placed in the fully closed 
position. unless the vehicle Each of the four Nij values shall be S15.3.2 The resultant acceleration at 

the center of gravity of the head shall be 
calculated at each point in time, and all manufacturer chooses to specify a such that the expression: four values shall not exceed 1 .O at any 
point in time. When calculating NTE and the time the vehicle is certified. 
&I-. all  compressive loads shall be Set 

(12 -11) to zero. Similarly, when calculating Nce 'ype vehicles ),ave the top, if any, in 
and Ncc-. all tensile loads shall be Set to place in the closed passenger 
zero. In a similar fashion, when compartment configuration. shaii not exceed 700 where a is the 

resultant acceleration expressed as a calculating NTe and NcE. all flexion 
multiple of g (the acceleration of moments shall be set to zero. Likewise. latched but not locked. 
gravity). and tn and 12 are any two points when calculating NTF and NCF. all 
in time during the crash ofthe vehicle extension moments shall be set to zero. form fitting cotton stretch garments with 
which are not more Ihan a S15.4 Tesr duration for purpose of short sleeves and above the knee length 

measuring injury criteria. For tests pants. A size 8W shoe which meets the 15 millisecond time interval. 
s15.3.3 The acceleration conducted pursuant to SI5 and S17. the configuration and size specifications of 

calculated from the output of the injury criteria of Sl5.3 shall be met up MIL-S 13912 change "P" or its 
to 300 milliseconds after the vehicle equivalent is placed on each foot of the thoracic instrumentation shown in 

drawing la drawing incorporated by strikes the barrier. For tests conducted test dummy. 
reference in Part 572 would be pursuant to S26. the inJury criteria shall S16.2.6 
identified in the final rule1 shall not be met up 
exceed 60 g's. except for intervals whose air bag deploys, 
cumulative duration is not more than 3 SI& milliseconds. 

s15,3,4 Compression deflection of test requirements using 51h percentile 
the sternum relative to the spine, as dummies. 
determined by instrumentation shown sI6.l ~neralProvisions. Crash im act 
in drawing [a drawing incorporated by testing lo determine with fl6.2.8 The stabilized temperature 
reference in Part 572 would be the requirements of SI 5 of this standard of the dummy is at any level between 
identified in the final rule1 shall not is conducted as specified in the 20" C and 22" C (68" F to 71 6' F). 
exceed 52 mm (2.0 inches). following paragraphs (a) and (b). S16.2.9 Steering wheel adjustment 

S15.3.5 The force transmitted axially (a) Belted test. Place a Part 572 S16.2.9.1 Adjust a tiltable steering 
through each thigh shall not exceed Subpart 0 5th percentile adult female wheel. if possible. so that the steering 
6805 N (1530 pounds). test dummy at each front outboard wheel hub is at the geometric center 

S15.3.6 The biomechanical neck seating position of a vehicle. in when moved through its full range of 
injury predictor. Nij. shall not exceed a accordance with procedures specified in driving positions. 
value of 1 .Oat any point in time. The S16.3 of this standard. including 
following procedure shall be used to S16.3.5. Impact the vehicle traveling at the mid position. lower the steering 
computeNij. The axial force (Fz) and lon~itudlnally forward at any speed, up wheel IO the detentjust below the mid 

about occipital condyles 

different adjustment position prior 
2.J 

S16.2.3 Convertibles and open-hdy 

SL6.2.4 Doors are fully closed and 

S16.2.5 The dummy is clothed in 

Limb joints are set at i g. 
100 after the barely restraining the weight of the limb 

Testproceduesfor r,gidbafljer are adjusted with the torso in the supine 
when extended horizontally. Leg joints 

position. 
S16.2.7 Instrumentation shall not 

affect the motion of dummies during 

S16.2.9.2 If there is no setting detent 

flexibnlextension moment about the 
occipital condyles (My) shall be used to 
calculate four combined injury 
predictors. collectively referred to as 
Nij. These four combined values 
represent the probability of sustaining 
each of four primary types of cervical 
injuries: namely tension-extension 
(Nd. tension-flexion ( N n ) .  
compression-extension (NO). and 
compression-flexion (Nee) injuries. 
Axial force shall be filtered at SAE class 
I000 and flexionlextension moment 
(My) shall be filtered at SAE class 600. 
Shear force, which shall be filtered at 
SAE class 600. is used only in 
conjunction with the measured moment 
to calculate the effective moment at the 
location of the occipital condyles. The 
equation for calculating the Nij criteria 
is given by: 
N,j = (Fz / FZC) + ovly I Myc) 
where Fzc and Myc are critical values 
corresponding to: 
Fzc = 3370 N (758 IbO for tension 
Fzc = 3370 N (758 IbO for compression 

to and includ-ing 48 km/h (30 mph). inio 
a fixed rigid barrier that is 
perpendicular within a tolerance o f t  5 
degrees to the ilne of travel of the 
vehicle under the applicable conditions 
of S16.2 of this standard. The dummies 
shall meet the injury criteria specified 
in S15.3 of this standard. 

(b) Unbelred test. Place a Part 572 
Subpart 0 5th percentile adult female 
test dummy at each front outboard 
seating position of a vehicle, in 
accordance with procedures specified in 
S16.3 of this standard. except S16.3.5. 
Impact the vehicle traveling 
longitudinally forward at any speed, 
from 29 kmlh (18 mph) to 48 k d h  (30 
mph). Inclusive. into a fixed rigid 
barrier that is perpendicularwithin a 
tolerance of k5 degrees to the line of 
travel of the vehicle under the 
applicable conditions of Si6.2 of this 
standard. The test dummies shall meet 
the injury criteria specified in S15.3of 
this standard. 

S16.2 Tesr conditions. 

position. 
S16.2.9.3 If the s1eerin.e column is 

trlescoping. place the steering column 
as clme as possible to thr mrd position 

can br adjusted. ddjust ihrm IO the fuii 
rear position (towaids Ihr rear of rhQ 
VPhiCIQJ or uiitil the pedal makes 
rontact w r h  the feet as defined in 
S I 6 3 2 3  

wr-un 

SI6 2 10 PecJaIadpsrmenr If pedals 

Slfi 2 I I llrivprandpnzsenger.,rar 
... - 

~ 1 6 2 . 1 1 . 1  Seatposirion adjustmenr. 
Sl6.2.11.1.1 If a seat is adjustable in 

the fore and aft andlor vertical 
directions. move the seat to the 
forwardmost seat track position and full 
down vertical position 

SI6 2 I I 1 2 Estahlish a reference 
line on the seat pan in a horizontal 
plane. 

seat pan angle with respect to the 
reference line established in 
S16.2.1 1.1.2. 

vertically to the mid-height position. If 

S16.2.I 1.1.3 Measureandrecordthe 

S16.2.11 . I  .4 Adjust the seat 
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possible. maintain the seat pan 
reference an& measured in the full ~~ ~~~ 

down and f&forward condition in 
S16.2.11.1.3. 

adiustment. Position adjustable lumbar 
Sl6.2.11.2 Lumbarsupport 

subports so that the lumbar support is 
in its lowest, retracted or deflated 
ad ustment osition 

~ 1 6 , 2 , 1 l , $  Side bolster adjustment. 
Position adjustable seat cushion or seat 
back side bolsters so that they are in the 
lowest or most open adjustment 
position. 

S16.3 Dummy seatingpositioning 
procedures. The Part 572 Subpart 0 5th 
percentile adult female test d h n y  is 
positioned as follows. 

S16.3.1 General orovisions and ~~~ ~ ~ ~~ 

definitions. 

with respect to the horizontal plane. 
S16.3.1.1 All angiesare measured 

S16.3.1.2 The dummy'sneck bracket 
is adiusted to alien the zero deeree 
index marks. 

- 
S16.3.1.3 The term "midsallittal 

plane" refers to the vertical plgne that 
separates the dummy into equal left and 
right halves. 

longitudinal plane" refers to a vertical 
plane parallel to the vehicle's 
longitudinal centerline. 

S16.3.1.5 The term "vertical plane" 
refers to a vertical plane. not necessarily 
parallel to the vehicle's longitudinal 

S16.3. i .4 The term "vertical 

centerline. 

instrumentation platform'' refers to the 
S16.3.1.6 The term "transverse 

transverse instrumentation surface 
inside the dummy's skull casting to 
which the neck load cell mounts. This 
surface Is  perpendicular to the skull cap 
machfned inferior superior mounting 
surface. 

the femur between. but not including. 
the knee and the pelvis. 

S16.3.1.8 The term"leg" refers to 
the lower part of the entire leg including 

S16.3.1.7. The term "thigh' refers to 

the knee. 
S16.3.2 Driver dummypositioning. 
S 16.3.2.1 Driver torso/head/seat 

back angle positjoning. 
Si6.3.2. i . l  Fully recline the seat 

back, if adjustable. 
S16.3.2.1.2 Install thedummy into 

the driver's seat. If necessary. move the 
seat rearward to facilitate dummy 
installation. If the seat cushion angle 
automatically changes as the seat is 
moved from the full forward position. 
restore the conect seat cushion angle 
when measuring the pelvic angle as 
specifiedinS16.3.2.l.lI. 

dummv on the seat cushion so that its 
S16.3.2.1.3 Bucketseats. Center the 

516.3.2.1.4 Benchseats. Position the 
midsagittal plane of the dummy vertical 
and parallel to the vehicle's longitudinal 
centerline and aligned with the center of 
the steering wheel rim. 

516.3.2.1.5 Hold thedummy's 
thighs down and push rearward on the 
upper torso until the dummy's pelvic 
angle measures 30-35 degrees. If  it is 
not possible to achieve a pelvic angle of 
at least 30 degrees, maximize the 
dummy's pelvic angle. 

S16.3.2.1.6 Placethelegsat 90 
degrees to the thighs. Push rearward on 
the dummy's knees to force the pelvis 
Into the seat so there is no gap between 
the pelvis and the seat back or until 
contact occurs between the back of the 
dummy's calves and the front of the seat 
cushion such that the angle between the 
dummy's thighs and iegs begins to 
chan e 

S18.3.2.1.7 Gently rock the upper 
torso relative to the lower torso laterally 
in a side to side motion three times 
through a ?  5 degree arc (approximately 
51 mm (2 inches) side to side) to reduce 
friction between the dummy and the 
seat. 

sure that the seat has been returned to 
the full forward position if it has been 
moved from that location as specified in 
S16.3.2.1.2. Adjust legs i f  required. 

S16.3.2.1.9 While holdlngthe thighs 
in place. rotate the seat back forward 
until the transverse instrumentation 
platform of the head is level to within 
.t 0.5 degrees. making sure that the 
pelvis does not interfere with the seat 
bieht. In addition. inmect the abdomen 

S16.3.2.1.8 Before proceeding, make 

t0;nsure that I t  IS pro'perly Insidllrd 

achieve h e  head level within ? 0 5 
S i6  3 2 I 10 If i t  IS not possible to 

degrees. minimize the angle and 
continue to S16.3.2.1.11. 

Sl6.3.2.1. l I  Measureandset the 
dummy's pelvic angle uslng the pelvic 
angle gage (drawing TE-2504. 
incorporated by reference in Part 572. 
subpart 0, of this chapter). The angle 
shall be set to within 20.0 degrees + 2.5 
degrees. If this is not possible. adjust the 
pelvic angle as close to 20.0 degrees i 
2.5 degreesas possible while keeping 
the transverse instrumentation olatform 
of the head as level as possible 'as 
specified in 516.3.2.1.9and 
Sl6.3.2.  I .  IO. 

516.3.2.1.12. If the transverse 
instrumentation platform of the head is 
still not level, adjust the seat back angle 
to minimize the angle as much as 
possible. 

S16.3.2.1.13 Invehicleswith a flxed 
seat back. the lower neck bracket can be 

S 16.3.2.2 Driver thigh/knee/leg 
positioning. 

S16.3.2.2.1 Rest the dummy's thighs 
against the seat cushion to the extent 
permitted by the placement of the feet 
in S16.3.2.3. 

Si6.3.2.2.2 Set the initial transverse 
distance between the longitudinal 
centerline of the dummy's thighs at the 
knees at 160 to 170 mm (6.3 to 6.7 
inches). with the thiehs and lees of the " 
duininy in kertical lungitudinal planes 

foot to the a <  < rleraior pedal by rotatine 
S I G 3 2 2 3  hlu\t.thedurnm) srighr 

the entire rieht thieh and le.? at the 
- 

dlrmfny'c hip J0in;whdc maiiilaning 
t iw dummy's tor50 vtting 

S I 6  3 2 2 1 I f  rirtier knee d the 
dummy is in contact with the vehicle 
interior. translate the thigh($ and le&) 
at the hip joint inboard or outboard with 
respect to the dummy midsagittal plane 
until no contact occurs while 
maintainingthe thigh and leg in a 
vertical plane. 

S16.3.2.2.5 If contact still occurs, 
rotate the thigh(s) and leg($ laterally at 
the hip joint with respect to the dummy 
midsagittal plane so that i t  is no longer 
in the vertical plane and no contact 
occurs. 

SI 6.3.2.3 Driver feet positioning. 
S16.3.2.3.1 Rest the right foot of the 

dummy on the undepressed accelerator 
pedal with the rearmost point of the 
heel on the floor pan in the plane of the 
pedal. 

does not contact the pedal, change the 
angle of the foot relative to the leg such 
that the toe of the foot contacts the 
undepressed accelerator pedal. 

contact the undepressed accelerator 
pedal. place the toe of the foot as close 
as ossible to the pedal. 

l l 6 .3 .2 .3 .4  Place the left foot on the 
toe board with the rearmost point of the 
heel resting on the floor pan as close as 
possible to the point of intersection of 
the planes described by the toe board 
and the floor pan. 

If the left foot cannot be 
positioned on the toe board, place the 
foot flat on the floor pan as far forward 
as possible. 

contact the floor pan. place the foot 
parallel to the floor and place the leg as 
perpendicular to the thigh as possible. 

S16.3.2.4 Driverarm/hand 
positioning. 

S16.3.2.4.1 Place the dummy's 
upper arm adjacent to the torso with the 
ann centerlines as close to vertical as 
nossible 

S16.3.2.3.2 If the ball of the foot 

S16.3.2.3.3 If the foot still cannot 

S16.3.2.3.5 

S16.3.2.3.6 If the left foot does not 

r -  
midsagitral plane IS venlcal and 
corncdes wrth the iongiiiiilinal wnter 
of the seat cushion 

adjusted to level the head within x 0 5 
degrees or to minimile the angle ac 
much as possible 

S I 6  3 2 4 2 Placc the palms of thp 
dummy in contact with the outer pan of 
the steering mheel rim at iu horuuntal 
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centerline with the thumbs inside the 
steering wheel rim. 

position the thumbs inside the steering 
wheel rim at its horizontal centerline, 
then position them above and as close 
to the horizontal centerline of the 
steering wheel rim as possible. 

the steering wheel rim so that if the 
hand of the test dummy is pushed 
upward by a force of not less than 9 N 
(2 pounds) and not more than 22 N (5 
pounds). the tape releases the hand from 
the steering wheel rim. 

S16.3.3 Passenger dummy 
positioning. 

S16.3.3. I Passenger rorso/head/sear 
back angle positioning. 

S16.3.3.1.1 Fully recline the seat 
back, if adjustable. 

S16.3.3.1.2 lnstaii the dummy into 
the passenger's seat. If necessary. move 
the seat rearward to facilitate dummy 
installation. if the seat cushion angle 
automatically changes as the seat is 
moved from the full forward position, 
restore the correct seat cushion anele 

S16.3.2.4.3 If it is not possible to 

S16.3.2.4.4 Lightly tape the hands to 

I 

when measuring the pelvic angle in 
S16.3.3.l. 1 I .  

S16.3.3.1.3 Bucketsears. Center the 
dummy on the seat cushion so that its 
midsagittal plane is vertical and 
coincides with the longitudinal center 
of the seat cushion. 

midsagittal plane shall be vertical and 
parallel to the vehicle's longitudinal 
centerline and the same distance from 
the vehicle's longitudinal centerline as 
the midsaggital plane of the driver 
dummy. 

Sl6.3.3.1.5 Hold thedummy's 
thighs down and push rearward on the 
upper tono until the dummy's pelvic 
angle measures 30-35 degrees. If i t  is 
not possible to achieve a pelvic angle of 
at least 30 degrees. maximize the 

S16.3.3.1.4 Bench seats. The 

dummy's pelcic angle. 
S16.3.3.1.6 Place theleesat 90 

1 

degrees to the thighs Push warward on 
the dummy's knees to force the pelvis 
Into th- seat MI there is no gap between 
the pelvis and the <eat backor until 
contact occurs between the back of the 
dummy's calbes and the front ofthe scat 
cushlon such that the angle of the 
dummy's legs begins to change 

SI6 3 3 1 7 Genti) rock the upper 
torso relatrvu tu the lower torso laterally 
side to side tlirre times through a f 5 
degree arc (approximately 5 I mm (2 
inches) side to side) to reduce friction 
between the dummy and the seat. 

sure that the seat has been rctiirnpd to 
the full forward position I f  81 tiad been 
moved from that locatron as specified in 
S I 6 3 3  I 2  

S16.3 3 1 8 Hefure procevding. make 

S16.3.3.1.9 While holding the thighs 
in place, rotate the seat back forward 
until the transverse instrumentation 
platform of the head is level to within 
i0.5 degrees. making sure that the 
pelvis does not interfere with the seat 
bite. In addition. inspect the abdomen to 
insure that it is properly installed. 

S16.3.3.1.10 Ifitisnotpossibleto 
achieve the head level within f 0.5 
degrees, minimize the angle and 
continue to S16.3.3.1.1 I .  

S16.3.3.1.11 Measureandset the 
dummy's pelvic angle using the pelvic 
angle gage (drawing TE-2504. 
incorporated by reference in Part 572. 
Subpart 0. of this chapter). The angle 
shall be set within 20.0 degrees 
f 2.5 degrees. If this is not possible, 
adjust the pelvic angle as close to 20.0 
degrees f 2.5 degrees as possible while 
keeping the transverse instrumentation 
platform of the head as level as 
specified in S16.3.3.1.9and 
S16.3.3.1.10. 

instrumentation platform of the head is 
still not level, adjust the seat back angle 
to minimize the angle as much as 
possible. 

In vehicles with a fixed 
seat back, the lower neck bracket can be 
adjusted to level the head within 
C 0.5 degrees or to minimize the angle 
as much as possible. 

S16.3.3.1.12 Ifthe transverse 

S16.3.3.1.13 

S 16.3.3.2 Passenger fhi&'knee/ieR 
psirioning. 

S16.3.3.2.1 Rest the dummv's thiehs 
Y 

against the seat cushion to the extent 
permitted by the placement of the feet 
in S16.3.3.3. 

S16.3.3.2.2 Set the inltial transverse 
distance between the longitudinal 
centerline of the dummy's thighs at the 
knees at 160 to 170 mm (6.3 to 6.7 
inches). with the thighs and legs of the 
dummy in vertical longitudinal planes. 

dummy is in contact with the vehicle 
Interior translate the thigh(s) and leg($ 
at the hip joint inboard or outboard with 
respect to the dummy midsagittal plane 
until no contact occurs while 
maintaining the thigh and leg in a 
vertical plane. 

S16.3.3.2.4 If contact still occurs 
rotate the thigh(s) and leg($ laterally at 
the hip joint with respect to the dummy 
midsagittal plane so that it is no longer 
in the vertical plane and no contact 
occurs. 

S16.3.3.2.3 If either knee of the 

SI 6.3.3.3 Passenger feet positioning. 
S16.3.3.3.1 Place the passenger's feet 

flat on the floor pan as far forward as 
possible. 

S16.3.3.3.2 If either foot does not 
entirely contact the floor pan, place the 
foot parallel to the floor and place the 

legs as perpendicular to the thighs as 
possible. 

S 16.3.3.4 Passenger arm/hand 
positioning. 

S16.3.3.4.1 Place the dummy's 
upper arms in contact with the upper 
seat back and adjacent to the torso. 

Place the Dalms of the S16.3.3.4.2 
dummy in contact with the outside of 
the thigh. 

S16.3.3.4.3 Place the little finaers in - 
contact with the seat cushion. 

S16.3.4 Driver andpassenger head 
restraint adjustment, 

S16.3.4.1. Placeeach adjustable 
head restraint so that the vertical center 
of the head restraint is aligned with the 
center of gravity (CG) of the dummy 
head. 

attainable, move the vertical center of 
the head restraint to the closest detent 
below the center of the head CG. 

If the head restraint has a 
fore and aft adjustment, place the 
restraint in the forwardmost position or 
until contact with the head is made. 

S16.3.4.4 If the head restraint has an 
automatic adjustment. leave it where the 
system positions the restraint after the 
dummy is placed in the seat. 

manual beit adjustmenr (This applies 
only for tests conducted with a belted 

S16.3.4.2 If the above position is not 

S16.3.4.3 

S16.3.5 Driver andpassenger 

dummy.) 
S16.3.5.1 Ifan adjustable seat belt D- 

ring anchorage exists, place it  in the full 
down position. 

S16.3.5.2 Place the Type 2 manual 
belt around the test dummy and fasten 
the latch. 

S16.3.5.3 Ensure that the dummy's 
head remains as level as possible, as 
soecifiedin S16.3.2.1.9and ~ 

s'l6.3.2. I .  IO. 
S16.3.5.4 

lap belt. Pull the upper torso webbing 
out of the retractor and allow it to 

Remove all slack from the 

retract: repeat this operation four times. 
Apply a 9 N (2 pound force) to 18 N (4 
pound force) tension load to the lap 
belt. If the belt system is equipped with 
a tension-relieving device, introduce the 
maximum amount of slack into the 
upper torso belt that is recommended by 
the manufacturer in the owner's manual 
for the vehicle. If the belt system is not 
equipped with a tension-relieving 
device, ailow the excess webbing in the 
shoulder belt to be retracted by the 
retractive force of the retractor. 

requirements using 5th percentile adult 
female dummies. 

S17.1 Eachvehiclesubject toS17of 
this standard shall. at each front 
outboard designated seating position. 
meet the injury criteria specifled in 
S15.3 of this standard when the vehicle 

S 17 Offset frontal deformable barrier 
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is crash tested in accordance with the 
procedures specified in SIB. I (a) of this 
standard with the Part 572 Subpart 0 
5th percentile adult female test dummy 
restrained by a Type 2 seat belt 
assembly. A vehicle shall not be deemed 
to be in noncompliance with this 
paragraph if its manufacturer establishes 
that it did not have reason to know in 
the exercise of due care that such 
vehicle is not in conformity with the 
requirements of this paragraph. 

this standard shall. at each front 
outboard designated seating position. 
meet the injury criteria specified in 
515.3 of this standard when the vehicle 
is crash tested in accordance with the 
procedures specified in S 18.1 (b) of this 
standard with the dummy unbelted. A 
vehicle shall not be deemed to be in 
noncompliance with this paragraph if 
its manufacturer establishes that i t  did 
not have reason to know in the exercise 
of due care that such vehicle is not in 
conformity with the requirements of this 
paragraph. 

Tesr procedure for offser fronral 
deformable barrier requiremenrs using 
5rh percentile adulr female dummies. 

S18.l Generalprovisions. Crash 
testing to determine compliance with 
the requirementsof SI7 of this standard 
is conducted as specified in the 
following paragraphs (a) and (b) 

(a) Belted rest. Place a Part 572 
Subpart 0 5th percentile adult female 
test dummy at each front outboard 
seating position of a vehicle. in 
accordance with procedures specified in 
S16.3 of this standard, including 
S16.3.5. Impact the vehicle traveling 
longitudinally forward at any speed. up 
to and including 40 km/h (25 mph). into 
a fixed offset deformable barrier under 
the conditions specified in S18.2 of this 
standard. impacting only the driver side 
of the vehicle. The dummies shall meet 
the injury criteria specified in S15.3 of 
this standard. 

(b) Unbelted test Place a Part 572 
Subpart 0 5th percentile adult female 
test dummy at each front outboard 
seating position of a vehicle. in 
accordance with procedures specified In 
516.3 of this standard, but not including 
S16.3.5. Impact the vehicle traveling 
longitudinally forward at any speed, 
from 35.4 km/h (22 mph) to 56 km/h (35 
mph). inclusive. into a fixed offset 
deformable barrier under the conditions 
specified in S18.2 of thisstandard. The 
dummies shall meet the injury criteria 
specified in S15.3 of thisstandard. 

__. 

S17.2 Eachvehiclesubject toS17of 

S 18 

S18.2 Tesr conditions, 
S18.2.1 Offserfmnraldeformable 

barrier. The offset frontal deformable 
barrier shall conform to the 

i d .  64. No. 214/Friday. November 5. 

specifications set forth in Subpart B of 
Part 587 of this chapter. 

S18.2.2 General rest conditions. All 
of the test conditions specified in S16.2 
of this standard apply. 

S18.2.3 Dummysearingprocedures. 
Position the anthropomorphic test 
dummies as specified in S16.3 of this 
standard 

518.2.4 Impact configuration. The 
test vehicle shall impact the barrier with 
the longitudinal line of the vehicle 
parallel to the line of travel and 
perpendicular to the barrier face. The 
test vehicleshall be aligned so that the 
vehicle strikes the barrier with 40 
percent overlap on either the left or 
right side of the vehicle, with the 
vehicle's width engaging the barrier face 
such that the vehicle's longitudinal 
centerline is offset outboard of the edge 
of the barrier face by IO percent of the 
vehicle's width +I-25 mm (1.0 inch) as 
illustrated in Figure IO. The vehicle 
width is defined as the maximum 
dimension measured across the widest 
part of the vehicle, including bumpers 
and molding but excludingsuch 
components as exterior mirrors. flexible 
mud flaps, marker lamps. and dual rear 
wheel configurations. 
S 19 Requirements ro provide 

prorecrion for infants in rear facing 
child resrralnts. 

Each vehicle shall. at the 
option ofthe manufacturer, meet the 
requirements specified in S19.2 or 
S19.3. under the test procedures 
specified in S20. 

S19.2 Option I-Automatic 
suDDression feature. Each vehicle shall 

S19. I 

&et the requirementsspecifivd t r i  
SI9 2 I through S i 9 2  2 

S i 9 2  I Thevehaleshallhe 
equipped with an automatic 
suppression feature for the passenger air 
bag which results in deactivation of the 
air bag during each of the static tests 
specified in S20.2 (using the Part 572 
Subpart R 12-month-old CRAB1 child 
dummy restrained in any of the child 
restraints set forth in sections B and C 
of Appendix A to this section). and 
activation of the air bag during each of 
the static tests specified in S20.3 (using 
the Part 572 Subpart 0 5th percentile 
Hybrid Ill adult female dummy) 

S19.2.2 The vehicle shall be 
equipped with a mechanism that 
indicates whether the occupant restraint 
system is suppressed. The mechanism 
need not be located in the occupant 
compartment. 

eauimed with a telltale light on the 
S19.2.3 The vehicleshall be 

i&tru"nt  panel whrch r;illummated 
whenever the passenger air bag IS 

deactivated and not llliiminated 
nhenever the passenger air bag I s  

1999 /Proposed Rules 

activated, except that the telltale need 
not illuminate when the passenger seat 
is unoccupied. The telltale: 

(a) Shall be clearly visible from all  
front seating positions; 

(bl Shall be veliow: . .  
IC) Shall ha& the identifying words 

"PASSEKER ,\IR BAG OFF' on the 
telltaleur uithin 25 mm (I 0 inch1 of 
the telltale: and 

(d) Shall not be combined with the 
readiness indicator required by S4.5.2 of 
this standard. 

deployment. Each vehicle shall meet the 
injury criteria specified in S19.4 ofthis 
standard when the passenger air bag is 
statically deployed in accordance with 
the proceduresspecified in S20.4 of this 
standard. 

S19.4 Injury crireria (12-month-old 
CRABI dummy). 

S19.4.1 All portionsofthe test 
dummy and child restraint shall be 
contained within the outer surfaces of 
the vehicle passenger compartment. 

S19.4.2 The resultant acceleration at 
the center of gravity of the head shall be 
such that the expression: 

S19.3 Option 2-Lowrisk 

. 
shall not rxreed 390 whrre a is the 
resultant acceleration expressed as a 
multiple of g Ithe acceleration of 
gravity). and 1, and 11 arc any two points 
in tlme during the crash of the vehrcle 
nhlch are separated by not more than a 
I 5  millisecond time intenal 

SI9 4.3 The resultani arreleration 
calculaled from the ourput ofthe 
thorackc inurtimentation shown in 
drauing la dian,ing rncorporated by 
reference in Part 572 would be 
idmidied In the fmal rule1 shali not 
exceed 50 Q s. exceut for intervals whose 
cumulativeduratidn is not more than 3 
milliseconds. 

S19.4.4 The biomechanical neck 
iniurv Dredictor. Nil, shall not exceed a 
v;lue d I 0 at any boint in time The 
following procedure shall be used io 
compute Nij. 'The axlal force ( t z )  and 
flcxionlexleiision mnnient about the 
occipital condyles (My) shall he used to 
calculate four combined injury 
predictorb. ~ollectively referred to as 
Ni j  These four combined ,dues 
represent the probability of sustaining 
each of four primary iypesof rcrvical 
injuries. namely tension-extension 
(Nd. rension.flexion [Nd, 
compression-extcnsion (NcJ. and 
compression flcxron (Nc,) injuries. 
Axial for(.? shall hr filiered JI  SAE class 
1000 atid flexion/cxrensfon inonient 
(My) shall bQ filtered at S A E  class 600 
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Shear force, which shall be filtered at 
SAE class 600. is used only in 
conjunction with the measured moment 
to calculate the effective moment at the 
location of the occipital condyles. The 
equation for calculating the Nij criteria 
is given by: 
Nij = (FdFzc) + (My/Myc) 
where Fzc and Myc are-critical values 
corresponding to: 
Fzc = 1465 N (329 IbO for tension 
Fzc = 1465 N (329 IbQ for compression 
Myc = 43 Nm (32 Ibf-ft) for flexion about 

Myc = I7 Nm (Irlbf-ft) for extension 

Each of the four Nil values shall be 
calculated at each point in time, and all 
four values shall not exceed 1 .Oat any 
point in time. When calculating NTt and 
NT. all compressive loads shall be set 
to zero. Similarly. when calculating NCS 
and NCF. all tensile loads shall be set to 
zero. In a similar fashion, when 
calculating N m  and NCE. all flexion 
moments shall be set to zero. Likewise. 
when calculating Nn- and NCF. all 
extension moments shall be set to zero. 

Test duration for purpose of 
measuring injury criteria. For tests 
conducted pursuant to S20.4. the injury 
criteria shall be met uo to 100 

occipital cond les 

about occipital condyles 

S19.4.5 

milliseconds after the'air ba deploys. 
S20 Test procedure for $19. 
S20. I General provisions. Tests 

specifying the use of a rear facing child 
restraint. a convertible child restraint. or 

S20.2.1.4 If the child restraint is 
equipped with a sunshield. tests may be 
conducted with the sunshield either 
fully open or fully closed. 

S20.2.1.5 Tests may be conducted 
with the child restraint uncovered or 
with a towel or blanket weighing up to 
1.0 kg (2.2 pounds) placed on or Over 

the procedures specified in Standard 
No. 2 13. except that any tension from 
zero up to I34 N (30 pounds) may be 
used. 

month-old CRAB1 dummy in the child 
restraint by following. to the extent 
possible. the manufacturer's 

(d) Position the Part 572 Subpart R 12- 

the child restraint in any of the 
following positions: 

(a) With the blanket covering the top 
and sides of the child restraint. or 

(b) With the blanket placed from the 
top of the vehicle's seat back to the 
forwardmost edge of the child restraint. 

S20.2.1.6 Locate a vertical plane 
through the longitudinal centerline of 
the child restraint. This will be referred 
to as "Plane A ' .  
S20.2.1.7 Locatea vertical plane 

parallel to the vehicle longitudinal 
centerline through the geometric center 
of the right front passenger vehicle seat 
pan. This will be referred to as "Plane 
B'. For vehicles with bench seats, locate 
a vertical plane parallel to the vehicle 
longitudinal centerline through the 
geometric center of the air bag cover, 
This will be referred to as "Plane B". 
S20.2.1.8 Facing rear. 
(a) Alinn the child restraint svstem 

facing rearward such that "Plaie A" is 
aligned with "Plane B". 

(b) While maintaining the child 
restraint position achie;ed in 
S20.2.1.8(a), secure the child restraint 
by following, to the extent possible, the 
child restraint manufacturer's directions 
regarding proper installation of the 
restraint in the rear facing mode, 

(c) Cinch the vehicle belts to secure 
the child restraint in accordance with 
the procedures specified In Standard 
NO. 213. except that any tension from 
zero up to I34 N (30 pounds) may be 

month-old CRAB1 dummy in the child 
S20.2. I Test one-beltedrearfacing restralnt by following, to the extent 

possible, the manufacturer's 
S20.2.1.1 Position the right front instructions for seating infants provided 

with the child restraint. 
(e) Start the vehicle engine and close 

all vehicle doors. Check whether the air 

820.2.1.9 Facing forward 
(convertible restraints only). 

(a) Align the child restraint system 
facing forward such that "Plane A" is 
ali ned with "Plane B". 6) Whlle maintaining the forward 
facing position achieved in S20.2.1.9(a). 
secure the chlld restralnt by following, 
to theextent possible. the child restraint 
manufacturer's directions regarding 
proper installation of the restraint in the 
forward facing mode. 

(c) Cinch the vehicle belts to secure 
the child restraint in accordance with 

car bed may be conducted using any 
such restraint listed in sections A. B. 
and C of Appendix A of this standard. 
The rear facing chiid restraint. 
convertible child restraint, or car bed 
may be unused or used; if used. there 
must not be any visible damage prior to 
the test. 

suppression feature which must resuit 
in deactivation ofthe passengerair bag. 

and convertible child restraints. 

passenger vehicle seat at any seat track 
location. at any seat height. and at any 
seat back angle between the 
manufacturer's nominal design position ba is deactivated. 
for the 50th percentile adult male as 
specified in Sa. I .3 and an additional 25 
degrees in the rearward direction 
(inclusive) 
S20.2.1.2 Tests in S20.2.1 may be 

conducted using any child restraint 
specified in section B or section C of 
Appendix A. 
S20.2.1.3 If the child restraint is 

equipped with a handle. tests may be 
conducted wlth the handle at either the 
child restraint manufacturer's 
recommended position for use in 
vehicles or in the upright position. 

S20.2 Static tests of automatic used. 
(d) Position the Part 572 Subpart R 12- 

instructions for seating infants provided 
with the child restraint. 

(e) Start the vehicle engine and close 
all vehicle doors. Check whether the air 
bag is deactivated. 

S20.2.2 Test two-unbelted rear 
facing and  convertible child restraints. 
S20.2.2.1 Position the right front 

passenger vehicle seat at any seat track 
location, at any seat height. and at any 
seat back angle between the 
manufacturer's nominal design position 
for the 50th percentile adult male as 
specified in S8.1.3 and an additional 25 
degrees in the rearward direction 
(inclusive) 

Tests in S20.2.2 may be 
conducted using any child restraint 
specified in section B or section C of 
Appendix A to this section. 

equipped with a handle. tests may be 
conducted with the handle at either the 
child restraint manufacturer's 
recommended position for use in 
vehicles or in the upright position. 

If the chiid restraint is 
equipped with a sunshield. tests may be 
conducted with the sunshield either 
fully open or fully closed, 

S20.2.2.5 Tests may be conducted 
with the child restraint uncovered or 
with a towel or blanket weighing up to 
1.0 kg (2.2 pounds) placed on or over 
the child restraint in any of the 
following positions: 

(a) With the blanket covering the top 
and sides of the child restraint. or 

(b) With the blanket placed from the 
top of the vehicle's seat back to the 
forwardmost edge of the child restraint. 
S20.2.2.6 Locate a vertical plane 

through the longitudinal centerline of 
the child restraint. This will be referred 
to as "Plane A". 
S20.2.2.7 Locate a vertical plane 

parallel to the vehicle longitudinal 
centerline through the geometric center 
of the right front passenger vehicle seat 
pan. This will be referred to as "Plane 
B'. For vehicles with bench seats, locate 
a vertical plane parallel to the vehicle 
longitudinal centerline through the 
geometric center of the air bag cover, 
This will be referred to a s  "Plane 6". 
S20.2.2.8 Facing rear. 
(a) Align the child restraint system 

facing rearward such that "Plane A" is 
aligned with "Plane B" and adJust the 
forwardmost part of the child restraint 

S20.2.2.2 

S20.2.2.3 If the child restraint is 

S20.2.2.4 
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in "Plane A" at any angle up to 45 
de  Tees from "Plane €3". 

month-old CRAB1 dummy in the child 
restraint by following. to the extent 
possible, the manufacturer's 
instructions for seating infants provided 
with the child restraint. 

(c) Start the vehicle engine and close 
all vehicle doors. Check whether the air 
ba is deactivated. 

820.2.2.9 Facing forward. 
(a) Align the child restraint system 

facing forward such that "Plane A" is 
aligned with "Plane B '  and adjust the 
forwardmost part of the child restraint 
in "Plane A '  at any angle up to 45 
de  rees from "Plane B". 

month-old CRAB1 dummy in the child 520.2.3.6 Nominalposition: 
restraint by following. to the extent 
possible, the manufacturer's the extent possible the car bed 
instructions for seating infants provided manufacturer's directions regarding 
with the child restraint. proper installation of the car bed. 

(c) Start the vehicle engine and close (b) Cinch the vehicle belts to secure 
all vehicle doors. Check whether the air the child restraint in accordance with 
ba is deactivated. the procedures specified in Standard 

820.2.2.10 Facing forward. tipped No. 213. except that any tension from 
on instrument panel (convertible child zero up to 134 N (30 pounds) may be 
restraints only). used. 

(a) Align the child restraint system (c) Position the Part 572 Subpart K 
facing forward such that "Plane A" is newborn dummy in the car bed by 
ali ned with "Plane B". following. to the extent possible. the car 6) Position the Part 572 Subpart R 12- bed manufacturer's instructions for 
month-old CRAB1 dummy in the child seating infants provided with the car 
restraint by following. to the extent bed. 
possible. the manufacturer's (d) Stan the vehicle engine and close 
instructions for seating infants provided all vehicle doors. Check whether the air 
with the child restraint. ba is deactlvated. 

(c) Tip the rearwardmost pan of the 820.3 Static tests ofautomatic 
child restraint forward toward the suppression feature which must result 
instrument panel. while keeping the in activation of the passenger air bag. 
bottom portion of the child seat in 
contact with the vehicle seat. Position passenger vehicle seat at any seat track 
the child restraint such that it rests location, any seat height. and any seat 
against the instmment panel. If the back angle between the manufacturer's 
child restraint cannot reach the nominal design position for the 50th 
instrument panel and remain in contact percentile adult male as specified in 
with the vehicleseat. move the vehicle S8.1.3 and an additional 25 degrees in 
seat forward until contact can be the rearward direction (inclusive). 
achieved. S20.3.2 Place a Part 572 Subpart 0 

(d) Start the vehicle engine and close 5th percentile adult female test dummy 
all vehicle doors. Check whether the air at the right front seating position of the 
bag is deactivated. vehicle. in accordance with procedures 

S20.2.3 Test three-beltedcar bed. specified in S16.3 of this standard, to 
S20.2.3.1 Position the right front the extent possible with the seat 

passenger vehicle seat at any seat track position that has been selected pursuant 
location. at any seat height. and at any to S20.3.I. 
seat backangle between the S20.3.3 Start the vehicle engine and 
manufacturer's nominal design position then close all vehicle doors. 
for the 50th percentile adult male as S20.3.4 Check whether the air bag is 
Specified in S8.1.3and an additional 25 activated. 
degrees in the rearward direction S20.4 Low risk deployment test. 
(inclusive), S20.4.1 Position the right front 

S20.2.3.2 Tests may be conducted 
using any car bed specifled in section A 
of Appendix A. 

If the car bed is equipped 
with a handle. tests may be conducted 
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with the handleat either the child 
restraint manufacturer's recommended 

upright position. 

with a sunshield. tests may be 
conducted with the sunshield either 
fully open or fully closed. 

S20.2.3.5 Tests may be conducted 
with the car bed uncovered or with a 
towel or blanket weighing up to 1 .O kg 
(2.2 pounds) placed on or over the child 
restraint in any of the following 
positions: 

(a) With the blanket covering the top 
and sides of the car bed, or 

(b) With the blanket placed from the 
top of the vehicle's seat back to the 

&) Position the Part 572 Subpart R 12- position for use in vehiclesor in the 

S20.2.3.4 If the car bed is equipped 

&) Position the Part 572 Subpart R 12- forwardmost edge of the car bed. 

(a) Install the car bed by following to 

S20.3.1 Place the right front 

passenger vehicle seat in the full 
forward seat track position. the highest 
seat position (if adjustment is available). 
and adjust the seat back to the nominal 
design position for a 50th percentile 

S20.2.3.3 
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adult male dummy as specified by the 
vehicle manufacturer. 

conducted using any child restraint 
specified in section B or section C of 
Ap endix A. 

920.4.3 Locate a vertical plane 
through the longitudinal centerline of 
the child restraint. This will be referred 
to a s  "Plane A". 

S20.4.4 Locate a vertical plane 
parallel to the vehicle longitudinal 
centerline through the geometric center 
of the air bag cover. This will be referred 
to as "Plane B". 

system facing rearward such that "Plane 
A '  is aligned with "Plane B'. 

S20.4.5 While maintaining the child 
restraint position achieved in S20.4.4. 
secure the child restraint by following, 
to the extent possible. the child restraint 
manufacturer's directions regarding 
proper installation of the restraint in the 
rear facing mode. 

S20.4.6 Position the Part 572 subpart 
R 12-month-old CRAB1 dummy in the 
child restraint by following. to the 
extent Dossible. the manufacturer's 

S20.4.2 Tests in S20.4 may be 

S20.4.4 Align the child restraint 

instrktions for seating infants provided 
with the child restraint. 

S20.4.7 Deploy the right front 
passenger air bag system-If the air bag 
contains a multistage inflator, any stage 
or combination of stages may be fired 
that could deploy in the presence of an 
infant in a rear-facing child restraint 
positioned according to S20.2.1 or 
520.2.2 in a rigid barrier crash test at 
speeds up to 64 kmlh (40 mph). 

S2 I 
child dummies. 

S2l . l  Each vehicleshall. at the 
option of the manufacturer, meet the 
reauirementssDecified in S21.2. S21.3~ 

Requirements using 3year old 

or 521.4 under'the test procedures 
specified in S22. 

S21.2 Option I-Automatic 
suppression feature that always 
suppresses the air bag when a child is 
present. Each vehicle shall meet the 
requirements specified in S21.2.1 
through S21.2.2. 

S21.2.1 The vehicleshall be 
equipped with an automatic 
suppression feature for the passenger air 
bag which results in deactivation of the 
air bag during each of the static tests 
specified in S22.2 (usinga childor a 
Part 572 Subpart P Hybrid 111 3-year-old 
child dummy). and activation of the air 
bag during each of the static tests 
specified in S20.3 (using a female or a 
Part 572 Subpart 0 Hybrid 111 5th 
percentile adult female dummy). 

S21.2.2 The vehicleshall be 
equipped with a mechanism that 
indicates whether the occupant restraint 
system is suppressed. The mechanism 
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need not be located in the occupant 
compartment. 

equipped with a telltale light on the 
instrument panel meeting the 
requirements specified in S19.2.3. 

suppression system that suppresses rhe 
air bag when an occupant is out of 
position. (This option is available under 
the conditionsset forth in S27.1.) The 
vehicle shall be equipped with a 
dynamic automatic suppression system 
for the passenger air bag which meets 
the requirements specified in S27. 

deploymenr. Each vehicle shall meet the 
injury criteria specified in S21.5 of this 
standard when the passenger air bag is 
staticallv dedoved in accordance with 

S21.2.3 The vehicleshall be 

S21.3 Oprion 2-Dynamic auromaric 

S21.4 Option 3-Lowrisk 

the low i isk heployment test procedures 
specified in S22.3. 

Injury crireria for Iiybrid I l l  3- S2 I .5 
year-old child dummy. 

S21.5.1 All portionsofthe test 
dummy shall be contained within the 
outer surfaces of the vehicle passenger 
compartment. 

S21.5.2 The resultant acceleration at 
the center of gravity of the head shall be 
such that the expression: 

shall not exceed 570 where a is the 
resultant acceleration expressed as a 
multiple of g (the acceleration of 
gravity). and t l  and t2 are anytwo points 
in time during the crash ofthe vehicle 
which are separated by not more than a 
15 millisecond time interval. 

S21.5.3 The resultant acceleration 
calculated from the output ofthe 
thoracic instrumentation shown in 
drawing [a drawing incorporated by 
reference in Part 572 would be 
identified in the final rule] shall not 
exceed 55 g's. except for intervals whose 
cumulative duration is not more than 3 
milliseconds. 

S21.5.4 Compression deflection of 
the sternum relative to the spine, as 
determined by instrumentation shown 
in drawing [a drawing incorporated by 
reference in Part 572 would be 
identified in the final rule] shall not 
exceed 34 millimeters (1.3 inches) 

S21.5.5 The biomechanical neck 
injury predictor. Nij. shall not exceed a 
value of 1.0 at any point in time. The 
following procedure shall be used to 
compute Nij. The axial force (Fz) and 
flexionlextension moment about the 
occipital condyles (My) shall be used to 
calculate four combined injury 
predictors, collectively referred to as 
Nij. These four combined values 

represent the probability of sustaining 
each of four primary types of cervical 
injuries; namely tension-extension 
( N T ~ .  tension-flexion (NTI). 
compression-extension (Ncd. and 
compression-flexion (NCF) injuries. 
Axial force shall be filtered at SAE class 
1000 and flexionlextension moment 
(My) shall be filtered at SAE class 600. 
Shear force, which shall be filtered at 
SAE class 600. is used only in 
conjunction with the measured moment 
to calculate the effective moment at the 
location of the occipital condyles. The 
eauation for calculatine the Nii criteria " 
is given by: 
Nii=IFdFzc)+fMv/MvcI 
I .  . . ,  , .  

where Fzc and Myc are critical values 
corresponding to: 
Fzc=212O N (477 IbO for tension 
Fzc=2120 N (477 IbO for compression 
Myc=68 Nm (50 Ibf-ft) for flexion about 

Myc=27 Nm (20 Ibf-ft) for extension 

Each of the four Nij values shall be 
calculated at each point in time, and all 
four values shall not exceed I .O at any 
point in time. When calculating NTE and 
NTP. all compressive loads shall be set 
to zero. Similarly. when calculating Nca 
and NCF. all tensile loads shall be set to 
zero. In a similar fashion. when 
calculating Nm and NCE. all flexion 
moments shall be set to zero. Likewise. 
when calculating N n  and NCF. all 
extension moments shall be set to zero. 

S21.5.5 Test durarionforpurpose of 
measuring in]ury criteria. For tests 
conducted pursuant to S22.3. the injury 
criteria shall be met up to 100 
milliseconds after the air bag deploys 

S22 Test procedure for S21 
S22. I General provisions and 

definitions. 
S22.1.1 Tests specifying the use of a 

forward-facing child seat or booster seat 
may be conducted using any such seat 
listed in section C and section D of 
Appendix A of this standard. The child 
restraint may be unused or used; if  used, 
there must not be any visible damage 
prior to the test. 

S16.3.1 apply to the tests specified in 
s22. 

S22.2 Sraric res6 ofautomatic 
suppression fearure which must resulr 
in deactivation of rhe passenger air bag 
when a child is present. 

S22.2.1 Test one-childln a 
forward-facing child seat or bwster 
seat. 

S22.2.1.1 Posltion the rlght front 
passenger vehlcle seat at any seat track 
location. at any seat height. and at any 
seat back angle between the 
manufacturer's nominal design position 

occipital condyles 

about occipital condyles 

S22.1.2 The definitions provided in 

for the 50th percentile adult male as 
specified in S8.1.3. 

child seat or booster seat in the right 
front passenger seat in accordance, to 
the extent possible, with the child 
restraint manufacturer's instructions 
provided with the seat. 

Cinch the vehicle belts to 
secure the child restraint in accordance 
with the procedures specified in 
Standard No. 213, except that any 
tension from zero up to 134 N (30 
pounds) may be used. 

S22.2.1.4 Position the Part 572 
Subpart P Hybrid 111 3-year-old child 
dummy seated in the forward-facing 
child seat or booster seat such that the 
dummy's lower torso is centered on the 
forward~facing child seat or booster seat 
cushion and the dummy's spine is 
parallel to the forward-facing child seat 
or booster seat back or. if  there is no 
booster seat back. the vehicle seat back. 
Place the lower arms at the dummy's 
side. 

S22.2.1.5 Attach all appropriate 
forward-facing child seat or booster seat 
belts. if any. by following, to the extent 
possible, the manufacturer's 
instructions for seating children 
provided with the child restraint. 

S22.2.1.6 Start the vehicle engine 
and then close all vehicle doors. 

S22.2.1.7 
is deactivated. 

S22.2.2 Tesr two-unbelred child, 
S22.2.2.1 Position the right front 

passenger vehicle seat at any seat track 
location. at any seat height, and at any 
seat back angle between the 
manufacturer's nominal design position 
for the 50th percentileadult male as 
specified in S8.1.3. 

Place the Part 572 Hybrid 
Ill 3-year old child dummy on the right 
front passenger seat in any of the 
following positions (without using a 
forward-facing child restraint or booster 
seat or the vehicle's seat belts): 

(a) Sitring on sear wirh back against 
seat. 

( I )  Position the dummy in the seated 
position and place it on the right front 
passenger seat. 

(2) Position the upper tnrso of the 
dummy against the seat back. In the case 
of vehicles equipped with bench seats. 
position the midsagittal plane of the 
dummy vertically and parallel to the 
vehicle's longitudinal centerline and the 
same distance from the vehicle's 
longitudinal centerline as the center of 
the steering wheel rim. In the case of 
vehicles equipped with bucket seats, 
position the midsagittal plane of the 
dummy vertically such that I t  coincides 
with the longitudinal centerline of the 

S22.2.1.2 Install the forward-facing 

S22.2.1.3 

Check whether the air bag 

S22.2.2.2 
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bucket seat. Position the dummy's 
thighs against the seat cushion. 

(3) Allow the legs of the dummy to 
extend off the surface of the seat. If this 
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midsagittal plane of the dummy 
vertically such that i t  coincides with the 
longitudinal centerline of the bucket 
seat. Position the dummy in the seated 

longitudinal centerline of the bucket 
seat. Position the kneeling dummy in 
the right front passenger seat with the 
dummy facing the front of the vehicle. 

positioning of the dummy's legs is 
prevented by contact with the 
instrument panel. rotate the leg toward 
the floor until there is no contact with 
the instrument panel. 

(4) Rotate the dummy's upper arms 
down until they contact the seat. 

(5) Rotate the dummy's lower arms 
until the dummy's hands contact the 
seat. 

close all vehicle doors. 

deactivated. 

against seat: 

position and place it on the right front 

(6) Start the vehicle engine and then 

(7) Check whether the air bag is 

(b) Sitting on seat with back not 

( I )  Position the dummy in the seated 

passenger seat. 

with bench seats, position the 
(2) In the case of vehicles equipped 

midsagittal plane bfthe dummy 
vertically and parallel to the vehicle's 
longitudinal centerline and the same 
distance from the vehicle's longitudinal 
centerline as the center of the steering 
wheel rim. In the case of vehicles 
equipped with bucket seats, position the 
midsagittal plane of the dummy 
vertically such that it coincides with the 
longitudinal centerline of the bucket 
seat. Position the dummy so that the 
horizontal distance from the dummy's 
back 10 the seat back is no less than 25 
mm (1  inch) and no more than 150 mm 
(6 inches), as measured from the 
dummy's mid-sagittal plane at the mid- 
sternum level. 

(3) Position the dummy's femurs 
against the seat cushion. 

(4) Allow the legs of the dummy to 
extend off the surface of the seat. If this 
positioning the dummy's legs is 
prevented by contact with the 
instrument panel. rotate the leg toward 
the floor until there is no contact with 
the instrument panel. 

(5) Rotate the dummy's lower arms 
until the dummy's hands contact the 
seat. 

close all vehicle doors. 

deactivated. 

hands by the dummy? side: 

(6) Start the vehlcle engine and then 

(7) Check whether the air bag is 

(c) Sitting on seat edge, spine vertical. 

(1) In the case of vehicles esuiooed 

position and place it on ihe right front 
passenger seat with the dummy's legs 
positioned 90 degrees (,.e.. right angle) 
from the horizontal, 

seat such that the legs rest against the 
front of the seat with the spine in the 
vertical direction. If the dummy's feet 
contact the floorboard, rotate the legs 
forward until the dummy is resting on 
the seat with the feet positioned flat on 
the floorboard and the dummy spine 
vertical. 

in front of the dummy parallel to the 
floor of the vehicle. 

they contact the seat. 

close all vehicle doors. 

deactivated 

( 2 )  Position the dummy forward in the 

(3) Extend the dummy's arms directly 

(4) Lower the dummy's arms such that 

(5) Start the vehicle engine and then 

(6) Check whether the air bag is 

(d) Standing on seat, facingfonvard: 
( I )  Position the dummy in the 

standing position. The arms may be at 
an position. 6) In the case ofvehiclesequipped 
with bench seats. position the 
midsagittal plane of the dummy 
vertically and parallel to the vehicle's 
longitudinal centerline and the same 
distance from the vehicle's longitudinal 
centerline as the center of the steering 
wheel rim. In  the case of vehicles 
equipped with bucket seats, position the 
midsagittal plane of the dummy 
verticallysuch that it coincides with the 
longitudinal centerline of the bucket 
seat. Position the dummy on the right 
front passenger seat cushion facing the 
front of the vehicle while placing the 
heels of the dummy feet in contact with 
the seat back. 

(3) Rest the dummy against the seat ~. 
back. 

close all vehicle doors. 
(4) Start the vehicle engine and then 

position by rotating the dummy's legs- 
90 degrees behind the dummy (from the 
standing position). 

(2 )  In the case of vehicles equipped 
with bench seats. position the 
midsaalttal Dlane of the dummv 

Position the d;mmy such that the 
dummy's toes are in contact with the 
seat back. The arms may be at any 
position. 

close all vehicle doors. 

deactivated. 

(3) Start the vehicle engine and then 

(4) Check whether the air bag is 

(0 Kneeling on seat, facing rearward 
(I) Position the dummy in a kneeling 

position by rotating the dummy's legs 
90 degrees behind the dummy (from the 
standing position). 

(2) In the case ofvehiclesequipped 
with bench seats. position the 
midsagittal plane of the dummy 
vertically and parallel to the vehicle's 
longitudinal centerline and the same 
distance from the vehicle's longitudinal 
centerline as the center of the steering 
wheel rim. In the case of vehicles 
equipped with bucket seats. position the 
midsagittal plane of the dummy 
vertically such that it coincides with the 
longitudinal centerline of the bucket 
seat. Position the kneeling dummy in 
the right front passengerseat with the 
dummy facing the rear of the vehicle. 
Position the dummy such that the 
dummy's head is in contact with the 
seat back. The arms may be at any 
position. 

(3) Start the vehicle engine and then 
close all vehicle doors. 

deactivated. 
(4) Check whether the air bag i s  

(g, Lying on sear 
( I )  Lay the dummy on the right front 

passenger seat such that the following 
criteria are met: 

(i) The mid-sagittal plane ofthe 
dummy is horizontal. 

(ii) The dummy's spine is 
perpendicular to the vehicle 
longitudinal axis, 

(iii) The dummy's upper arms are 
parallel to its spine. 

(iv) A plane passing through the two 
shoulder joints of the dummy is vertical 
and intersects the geometric center of 
the seat bottom (the Seat bottom is the 
plan view part of the seat from the 
forward most part of the seat back to the 
forward most part of the seat), 

(v) The anterior of the dummy is 
facing the vehicle front, and the head is 
positioned towards the passenger door. 
."A 
Y. . . .  

with bench seas. position the' 
midsagittal plane of the dummy 
vertically and parallel to the vehicle s 
IonRitudinal centerline and the same 
distance from the vehicle s longitudmal 
centerlme as the center of the s t e e r q  
wheel rim In thecare ofvehicles 
equipped ui th  hucket spats. position the 

. ' 
vertichy aAd pxallel Io the vehicle's 
longitudinal centerline and the same 
distance from the vehicle's longitudinal 
centerline as the center of the steering 
whrel rim In the case of vehicles 
equlpped wi th  bucket seats. position the 
midsagittal plane of the dummy 
vertically such that it coincides with the 

(vi) Leg position is not set and can be 
articulated to f i t  abovecondirlons 

(2) If  the lop of the dummy's head is 
nut within 50 to 100 mm (2-4 Inches) of 
the vehicle side door structure. translate 
the duniniy latcraii) so that the top of 
the dummy head is 50 to 100 inin (2-4 
(nchQ4 from the vehicle door SITUCIUII:. 
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(3) Rotate the thighs toward the chest 
of the dummy and rotate the legs against 
the thighs. 

(4) Place the dummy's upper left arm 
parallel to the vehicle's transverse plane 
and the lower arm 90 degrees to the 
upper a m .  Rotate the left lower arm 
down about the elbow joint until 
movement is obstructed. The final 
position should resemble a fetal 
position. 

(5) Start the vehicle engine and then 
close all vehicle doors. 

(6) Check whether the air bag is 
deactivated. 

(h) Low risk deployment rest position 
1. 

( I )  Position the dummy in accordance 
with the position set forth in S22.3.2. 

(2) Start the vehicle engine and then 
close all vehicle doors. 

(3) Check whether the air bag is 
deactivated. 

(i) Sitting on sear edge, head 
conracring the mid-face of rhe 
instrumenr panel. 

( I )  Locate and mark the center point 
of the dummy's rib cage or sternum 
plate. iThe vertical mid-point on the 
mid-sagittal piane of the frontal chest 
plate of the dummy). This will be 
referred to as "Point A," 

(2) Locate the point on the air bag 
module cover that is the geometric 
center of the air bag module cover. This 
will be referred to as "Point 6'. 

(3) Locate the horizontal plane that 
passes through Point B. This will be 
referred to as "Plane 1". 

(4) "Plane 2" is defined as the vertical 
plane which passes through Point Band 
is parallel to the vehicle's longitudinal 
axis. 
(5) Move the passenger seat to the full 

rearward seating position. 
(6) Place the dummy in the front 

passengcr seat such that: 
(i) Point A is located in Plane 2. 
(ii) A vertical plane through the 

shoulderjoints of the dummy is 90 
degrees to the longitudinal axis of the 
vehicle. 

(iii) The legs are positioned 90 
degrees (right angle) from horizontal. 

(iv) The dummy Is positioned forward 
in the seat such that the legs rest against 
the front of the seat and such that the 
dummy's upper spine plate is vertical. 
(7) Rotate the dummy's torso by 

applying a force towards the front of the 
vehicle on the spine of the dummy 
between the shoulder joints. Continue 
applying force until the head C.G. is in 
Plane i .  or the spine angle at the upper 
spine plate is 45 degrees. whichever 
produces the greatest rotation. 

(8) Move the seat forward until the 
dummy comes in contact with the 
forward structure ofthe vehicle. or the 
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seat is full forward, whichever occurs 
first. 

(9) To keep the dummy in position. a 
thread with a maximum breaking 
strength of31 1 N (70 pounds) that does 
not interfere with the suppression 
device may be used to hold the dummy. 
(IO) Start the vehicle engine and then 

close all vehicle doors. 
(1 I )  Check whether the air bag is 

deactivated. 
S22.3 Low risk deploymenr test 

(Hybrid Ill 3-year-old child dummy). 
S22.3.1 Position the dummy 

accordine to anv of the followine 
position; Posityon 1 (S22.3.2) 0; 
Position 2 (S22.3.3). 

S22.3.2 Position I (chesr on 
instrument panel). 

point of the dummy's chestlrib plate 
(the vertical mid-point on the mid- 
sagittal plane of the frontal chest plate 
of the dummy). This will be referred to 
as "Point A," 

S22.3.2.2 Locate the point on the air 
bag module cover that is the geometric 
center of the air bag module cover. This 
is referred to as "Point B." 

plane that passes through Point B. This 
will be referred to as "Plane I ." 

S22.3.2.4 Locate the vertical plane 
parallel to the vehicle longitudinal axis 
and passing through Point B. This will 
be referred to as "Plane 2." 

Move the passenger seat to 
the full rearward seating position. Place 
the seat back in the nominal design 
position for a 50th percentile adult male 
dummy (S8.i.3) asspecified by the 
vehicle manufacturer. 

front passenger seat such that: 

Plane 2. 

the dummy shoulder joints is at 90 
degrees to the longitudinal axis of the 

S22.3.2.l Locate and mark the center 

S22.3.2.3 Locate the horizontal 

S22.3.2.5 

S22.3.2.6 

522.3.2.6.1 

S22.3.2.6.2 A vertical piane through 

Place the dummy in the 

Point A is located in 

vehicle. 
S22.3.2.6.3 The leas are Dositioned 

90 degrees to the thigLs. 
522.3.2.6.4 The dummy is 

positioned forward in the seat such that 
the dummy's upper spine plate is 
vertical, and the legs rest against the 
front ofthe seat. 

until the upper torso or head of the 
dummy makes contact with the 
instrument panel of the vehicle. 

S22.3.2.8 Once contact is made, 
raise the dummy vertically until Point A 
lies within Plane 1 (the vertical height 
to the center of the air bag) or until a 
minimum clearance of6 mm (0.25 
inches) between the dummy head and 
the windshield is attained. If additional 
height is required. the dummy may be 

. 

S22.3.2.7 Move the dummy forward 
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raised with the use of spacers (foam 
blocks, etc.) placed on the floor of the 
vehicle. 

S22.3.2.9 Position the upper arms 
parallel to the spine and rotate the lower 
arms forward (at the elbowjoint) 
sufficiently to prevent contact with or 
support from the seat. 

of the dummy so that the feet rest flat 
on the floorboard (or the feet are 
positioned parallel to the floorboard) of 
the vehicle and the legs are vertical. If 
necessary. raise the dummy vertically 
with the use of spacers (foam blocks. 
etc.) placed on the floor of the vehicle. 

Support the dummy so 
that there is minimum interference with 
the full rotational and translational 
freedom for the upper torso of the 
dummy. 

S22.3.2.12 If necessary. tether the 
upper torso with a thread with a 
maximum breakingstrength of31 1 N 
(70 pounds) such that the tether is not 
situated in the air bag deployment 
envelope. 

S22.3.3 Position 2 (head on 
instrument panel). 

S22.3.3.i 
point of the dummy's chesthib plate 
(the vertical mid~point on the mid- 
saeittal olane of the frontal chest da t e  

S22.3.2.10 Position the lower limbs 

S22.3.2.i 1 

Locate and mark the center 

ofyhe d;mmy). This will be referied to 
as "Point A," 

S22.3.3.2 Locate the point on the air 
bag module cover that &the geometric 
center of the air bag module cover. This 
will be referred to as "Point B." 

S22.3.3.3 Locate the vertical plane 
which passes through Point B and is 
parallel to the vehicle longitudinal axis. 
This will be referred to as "Plane 2," 

S22.3.3.4 Move the passenger seat to 
the full rearward seating position. Place 
the seat back in the nominal design 
position for a 50th percentile adult male 
(Sa. 1.3) as specified by the vehicle 
manufacturer. 

S22.3.3.4 
front passenger seat such that: 

S22.3.3.4.1 
Plane 2. 

522.3.3.4.2 A vertical plane through 
the shoulderjoints of the dummy is at 
90 degrees to the longitudinal axis of the 
vehicle. 

S22.3.3.4.3 The legs are positioned 
90 degrees (right angle) from horizontal. 

S22.3.3.4.4 The dummy is 
positioned forward in the seat such that 
the legs rest against the front of the seat 
and such that the dummy's upper spine 
plate is from vertical. Note: For some 
seats. i t  may not be possible to position 
the dummy with the legs in the 
prescribed posftion. In this situation, 
rotate the legs forward until the dummy 
is resting on the seat with the feet 

Place the dummy in the 

Point A is located in 
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positioned flat on the floorboard and the 
dummy's upper spine plate is vertical. 

S22.3.3.5 Move the seat forward. 
while maintaining the upper spine plate 
orientation until some portion of the 
dummv contacts the vehicle's srmdard 
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to and including 29 kmlh (18 mph). into 
a fixed rigid barrier that is 
perpendicular f5 degrees to the line of 
travel of the vehicle under the 
applicable conditions of S8 of this 

instrument panel. 

made with the vehicle's instrument 
panel at the full forward seating 
position of the seat, slide the dummy 
forward on the seat until contact is 
made. Maintain the upper spine plate 
orientation. 

522.3.3.5.2 Once contact is made, 
rotate the dummy forward until the 
head andlor upper tarso are in contact 
with the vehicle's instrument panel. 
Rotation is achieved by applying a force 
towards the front of the vehicle on the 
spine of the dummy between the 

S22.3.3.5.1 If contact has not been 

shoulderjoints. 
S22.3.3.5.3 Rotate the thighs 

midsaggital plane of the dumm 
S22.3.3.5.5 Ifnecessary. tetier the 

. . -. 

S23 Requirements using 6year-old 

S23.1 
child dummies. 

option of the manufacturer. meet the 
requirements specified in S23.2, S23.3, 
or 523.4. under the test procedures 
specified in 524. 

S23.2 Option I-Auromatic 
suppression feature that always 
suppresses the air bag when a child is 
present. Each vehicle shall meet the 
requirementsspecified in S23.2.1 
through S23.2.2. 

S23.2.1 The vehicle shall be 
equipped with an automatic 
suppression feature for the passenger air 
bag which results in deactivation of the 
air bag during each of the static tests 
specified in S24.2 (using a Part 572 
Subpart N Hybrid 111 6.year.old child 
dummy). and activation of the air bag 

Each vehicle shall, at the 

downward and rotate the legs and feet 
rearward (toward the rear of vehicle) SO 
as not to impede the rotation of the 
headltorso into the vehicle's instrument 
panel. 

S22.3.3.5.4 Reposition the legs 5 0  during eachofthe static tests specified 
that the feet rest flat on (or parallel to) 
the floorboard with each anklejoint 
positioned as nearly as possible to the 

upper torso with a thread with a 
maximum breaking strength of 31 
(70 pounds) andlor place a wedge under 
the dummy's pelvis. The tether may not 
be situated in the air bag deployment 
envelope. Note: If contact with the 
instrument panel cannot be made by 
sliding the dummy forward in the seat, 
then ,,lace the dummy in the forward. 
most position on the seat that will allow 
the headhpper torso to rest against the 
instrument panel of the vehicle. 

in 520.3 (using a part 572 Subpart 0 
Hybrid 111 5th percentile adult female 
dummy). 

S23.2.2 The vehicleshall be 
equipped with a mechanism that 
indicates whether the occupant restraint 
system issuppressed. The mechanism 
need not be located in the occupant 
compartment' 

equipped with a telltale light on the 
inStNment panel meeting the 
requirements specified in S19.2.3. 

S23.3 Option 2- Wnamic 
automatic suppression system that 
suppresses the air bag when a n  

S23.2.3 The vehicle shall be 

S22.3.3.6 Position the uooer arms occuoanrls out ofooslrlon. (This ootion ~~ . .  
parallel IO the upper spine plate and 
rotate the lo*rr arm fomard sufficiently 

IS available under the cnnditions set 
forth in S27 I ) The vehicle shall hu 

to prevent contact with or support from~ 
the seat. 

S22.3.4 Deploy the right front 
passenger air bag. If the air bag contains 
a multistage inflator. any stage or 
combination of stages may be fired that 
could deploy in crashes at or below 29 
kmlh (18 mph). under the test 
procedure specified in S22.4. 

S22.4 Test procedure for 
determining stages of air bags subject to 
low risk deployment rest requirement. In 
the case of an air bag with a multistage 
inflator. any stage or combination of 
stages that fires in the following rigid 
barrier test may be deployed when 
conducting the low risk deployment 
tests described in S22.3. S24.4. and 
S26.3. Impact the vehicle traveling 
longitudinally forward at any speed, up 

equipped with a dynamic automatic 
suppression system for the passenger air 
bag which meets the requirements 
specified in S27. 

deployment. Each vehicle shall meet the 
injury criteria specified in S23.5 of this 
standard when the passenger air bag is 
statically deployed in accordance with 
the procedures specified in S24.3. 

year-old child dummy). 

dummy shall be contained within the 
outer surfaces of the vehicle passenger 
compartment. 

S23.5.2 The resultant acceleration at 
the center of gravity of the head shall be 
such that the expression: 

S23.4 Option 3-Low risk 

S23.5 Injury criteria (Hybrid Ill 6- 

523.5. I All portions ofthe test 
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shall not exceed 700 where a is the 
resultant acceleration expressed as a 
multiple of g (the acceleration of 
gravity). and t j  and t 2  are any two points 
in time during the crash ofthe vehicle 
which are separated by not more than a 
15 mlllisecond time interval. 

523.53 The resultant acceleration 
calculated from the output of the 
thoracic instrumentation shown in 
drawing [a drawing incorporated by 
reference in Part 572 would be 
identified in the final rule) shall not 
exceed 60 g's. except for intervals whose 
cumulative duration is not more than 3 
milliseconds 

S23 5.4 Compression deflection of 
the sternum relative to the spine, as 
determined by instrumentation la 
drawing incorporated by reference in 
Part 572 would be identified in the final 
rule] shall not exceed 40 mm (1.6 
inches). 

S23.5.5 The biomechanical neck 
injury predictor. Nij, shall not exceed a 
value of I .0 at any point in time. The 
following procedureshall be used to 
compute Nij. The axial force (Fz) and 
flexionlextension moment about the 
occipital condyles (My) shall be used to 
calculate four combined injury 
predictors. collectively referred to as 
Nij. These four combined values 
represent the probability of sustaining 
each of four primary types of cervical 
injuries: namely. tension-extension 
(Nrd. tension-flexion (NTF), 
compression-extension (Ned. and 
compression~flexion (NCF) injuries. 
Axial force shall be filtered at SAE class 
1000 and flexionlextension moment 
(My) shall be filtered at SAE class 600. 
Shear force, which shall be filtered at 
SAE class 600, is used only in 
conjunction with the measured moment 
to calculate the effective moment at the 
location of the occipital condyles. The 
equation for calculating the Nij criteria 
is given by: 
Nij= (FdFzc) + (My/Myc) 
where Fzc and Myc are critical values 

corresponding to 
F7c=2800 N (629 IbO for lension 
Fzc=2800 h 
Mvc=93 Nn 

I (629 IbO for compression 
> (69 Ibf-ft) far flexion about 

occipital condyles 
Myc=39 Nm (29 Ibf-ft) for extension 

about occipital condyles 
Each of the four Nij values shall be 
calculated at each point in time, and all 
four values shall not exceed 1 .O at any 
point in time. When calculating N-. and 
N n .  all compressive loads shall be set 
to zero. Simrlarly. when calculating Nct 
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and Ncr. all tensile loads shall be set to 
zero. In a similar fashion, when 
calculating Nrr and NCE, all flexion 
moments shall be set to zero. Likewise, 
when calculating NTF and Ncr. all 
extension moments shall be set to zero. 

S23.5.6 Test duration forpurpose of 
measuring injury criteria. For tests 
conducted pursuant to S23.5. the injury 
criteria shall be met up to 100 
milliseconds after the air bag deploys. 

S24 Test procedure for 2 3 .  
S24.1 General provisions and 

definitions. Tests specifying the use of 
a forward-facing child seat or booster 
seat may he conducted using any seat 
listed in Section D of Appendix A of 
this standard. The seat mav be used or 
unused if used there must not be any 
visible damage. 

Sl6.3.1 apply to the tests specified in 
S24 

S24.1.2 The definitions provided in 

~~ ~ 

S24.2 Static tests ofautomatic 
suppression feature which must result 
in deactivation of the Dasseneer air bae 
when a c hrid IS pres~r;r 

S24 2 2 a l l  tests specified rn S22 2 shall 

I I 

S24 2 I Except as provided In 

be conducted using the 6-year-old 
Hybrid Ill child dummy. 

S24.2.2 Exceptions. The tests 
specified in the following paragraphs of 
S22.2 shall not be conducted using the 
G~year-old Hybrid 111 child dummy: 
S22.2.2.2(d). (e). (0. 0. and (h). 

leaning on the right front passenger 
door (This rest is conducted using rhe 6- 
year-old Hybrid Ill child dummy but not 
the 3-year-old Hybrid Ill child dummy). 

(a) Position the right front passenger 
vehicle seat at any seat track location. at 
any seat height. and a t  any seat back 
angle between the manufacturer's 
nominal design position for the 50th 
percentile adult male as specified in 
S8.1.3. 

position and place the dummy in the 
right front passenger seat. 

(c) Place the dummy's lower torso on 
the outboard portion of the seat with the 
dummy's back against the seat back and 
the dummy's thighs resting on the seat 
cushion. 

(d) Allow the legs of the dummy to 
extend off the surface of the seat. If this 
positioning of the dummy's legs is 
prevented by contact with the 
instrument panel. rotate the leg toward 
the floor until there is no contact with 
the Instrument panel. 

S24.2.3 Sitting back in the seal and 

(h) Position the dummy in the seated 

Lean the dummy against the 
outboard door. 

vehicle and then start the vehicle 
en rne ;  close all remaining doors. 

I) Check whether the air bag is 
deactivated. 

S24.3 Low risk deployment test 
(Hybrid Ill &year old child dummy), 

S24.3.l Position the dummy 
according to any of the following 
positions: Position I (S24.3.2) or 
Position 2 (S24.3.3). 

S24.3.2 Position I (chest on 
instrument panel). 

S24.3.2.1 Locate and mark the center 
point ofthe dummy's rib cage or 
sternum plate (the vertical mid-point on 
the mid-sagittal plane of the frontal 
chest plate of the dummy). This will be 
referred to as "Point A," 

Locate the point on the air 
bag module cover that is the geometric 
center of the air bag module cover. This 
will be referred to as "Point B." 

S24.3.2.3 Locate the horizontal 
plane that passes through Point B. This 
will be referred to as "Plane 1 ." 

S24.3.2.4 Locate the vertical plane 
parallel to the vehicle longitudinal axis 
and passing through Point B. This will 
be referred to as "Plane 2." 

S24.3.2.5 Position the right front 
passenger vehlcle seat at any seat track 
location. at any seat height, and at any 
seat back angle between the 
manufacturer's nominal design position 
for the 50th percentile adult male as 
specified in S8.1.3. 

front passenger seat such that: 

Plane 2. 

the dummy shoulder joints is at 90 
degrees to the longitudinal axis of the 
vehicle. 

90 degrees to the thi hs 

positioned forward in the seat such that 
the dummy's upper spine plate is 6 
degrees forward (toward the front of the 
vehicle) of the vertical position, and the 
legs rest against the front of the seat or 
the feet are resting flat on the floorboard 

(h) Close the vehicle's passenger-side 

S24.3.2.2 

S24.3.2.6 Place the dummy in the 

524.3.2.6.1 Point A is located in 

S24.3.2.6.2 A vertical plane through 

S24.3.2.6.3 The legs are positioned 

S24.3.2.6.4 The is 

of the vehicle. 
524.3.2.6.5 Mark this position. and 

remove the le s a t  the pel;ic interface. 

until the upper torso or head of the 
dummy makes contact with the 
vehicle's instrument panel. 

raise the dummv vertlcallv until Point A 

S24.3.2.7 h o v e  the dummy forward 

S24.3.2.8 Once contact is made, 
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S24.3.2.9 Position the upper arms 
parallel to the spine and rotate the lower 
arms forward (at the elbowjoint) 
sufficiently to prevent contact with or 
support from the seat. 

S24.3.2.10 Support the dummy so 
that there is minimum interference with 
the full rotational and translational 
freedom for the upper torso of the 
dummy. 

upper torso with a thread with a 
maximum hreakingstrength of 31 1 N 
(70 pounds) such that the tether is not 
situated in the air bag deployment 
envelope. 

S24.3.3 Position 2 (headon 
instrument panel). 

S24.3.3.1 
point of the dummy's chestlrib plate 
(the vertical mid-point on the mid- 
sagittal plane of the frontal chest plate 
of the dummy). This will be referred to 
as "Point A:' 

S24.3.3.2 Locate the point on the air 
bag module cover that is the geometric 
center of the air bag module cover. This 
will be referred to as "Point B." 

S24.3.3.3 Locate the vertical plane 
which passes through Point B and is 
parallel to the vehicle longitudinal axis. 
This will be referred to as "Plane 2." 

S24.3.3.4 Position the right front 
passenger vehicle seat at any seat track 
location. at any seat height, and at any 
seat back angle between the 
manufacturer's nominal design msition 

524.3.2.10.1 If necessary. tether the 

Locate and mark the center 

for the 50th percentileadult haie  as 
specified in S8.1.3. 

524.3.3.5 Place the dummy in the 
front passenger seat such that- 

S24.3.3.5.1 
Plane 2. 

S24.3.3.5.2 A vertical plane through 
the shoulder joints of the dummy Is at 
90 degrees to the longitudinal axis of the 
vehicle. 

S24.3.3.5.3 The legsare positioned 
90 degrees (right angle) from horizontal. 

S24.3.3.5.4 The dummy is 
positioned forward in the seat such that 
the legs rest against the front of the seat 
and such that the dummy's upper spine 
plate is 6 degrees forward (toward front 
of vehicle) of the vertical position, 

Note: For some seats, it may not be 
possible ID position the dummy with the legs 
in the prescribed positlon. In thls situation. 
rotate the legs forward untll the dummy is 
resting an the seat with the feet positioned 
flat on the floorhard and the dummy's upper 
spine piale is 6 degrees forward (toward the 
front of the vehicle) of the vertical pxltion. 

Point A is located in 

(e) Rotate thedummy's upper arms 
touard the seat back until they make 
COntaCt. 

(0 Rotate the dumrriy's lower arms 
down until they contact th? seat. 

lies within Plane 1 (the virtiral height 
to the center of the air bad or until a 
minimum clearance of 6 mm (0 25 
inches) between any part of the dummy 
hpad and windshield IS attained 

S24 3 3 6 Move the seat forward. 
while maintainmgthe upper spine plate 
orientation until some portion olthe 
dummy conlacis the vehicle's 
instrument panel 
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S24.3.3.6.1 Ifcontact has not been 
made with the vehicle's instrument 
panel at the full forward seating 
position of the seat. slide the dummy 
forward on the seat until contact is 
made. Maintain the upper spine plate 
orientation. 

S24.3.3.6.2 Once contact is made, 
rotate the dummy forward until the 
head and/or upper torso are in contact 
with the vehicle's instrument panel. 
Rotation is achieved by applying a force 
towards the front of the vehicle on the 
spine of the dummy between the 
shoulder joints. 

S24.3.3.6.3 Rotate the 1eRs and feet 
rearward (toward rear of v e t h e )  so as 
not to impede the rotation of the head1 
torso into the vehicle's instrument 
panel. 

S24.3.3.6.4 ReDosition the lees so 
that the feet rest flat uti (or pdralcel to) 
tlic floorboard witti the anklrjoints 
posltboned as  nearl? as possiblt, ID the 
mdsamital plane uf the dummy 

If necessary. tether the 
upper torso u l t h  a thread with a 
maximum breakingstrength of 311 N 
I70 pounds) and/or place a wedge under 
the dummy's (irlvis The tether may not 
be situated in the air hag's deployment 
envelope 

Note: I f  conra~t with the mstrument panel 
cdnnot +x made by ,Iihng the dummy 
lorward 811 the IPI~I. then p l ~ c c  ihe duitiiiiy 
t u  the fanu.+rd-mori po,ruun on i t w  wrat that 
wi l l  aI11)w the head. uppw lorso 10 reri 
again51 the \chicle 5 mstnmmeni panel 

S24 3 3.7 Position the upper ilriiis 
parallel t o  the torso and rotate the lower 
arms forward sulliciriitly to prtivent 
contact with or support from the seat 

Deploy the right front 
passenger air bag If the air bagroutains 
a multistage milator. any stage or 
rombination ofstagrs may be fired that 
could drploy in rrashes at or below 29 
kndh (I8 ntph), under thP test 
procedure sprrified in 522 4 

positron 5rh prrcentile adirlt female 
dumrr,.v at the driver posrrlori 

option of the manufacturer. meet the 
requirements specified In S25.2 or S25.3 
of this standard 

S25 2 Option I-Dynamrc auromarrc 
supprpsion system. P h i s  option i s  
available under the conditions set fonh 
in S27 I 1 The vehicle shall be equipped 
with a dynamic automatic suppression 
system for the driver air bag which 
meets the wquirements specifted in S27 

Oprlm 2 4  ow rick 
deployment. Each \,chicle shall meet the 
injury criteria specified in SI5 3 of this 
standard when the driver air bag Is 
statically deployed i n  accordance wrth 

S24 3 3 6 5 

S24 3 4 

S25 Reyuirenierrts u w ~ g  an our-of. 

S25 I Each vehicle shall, at the 

S25 3 
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the procedures specified in S26 of this 
standard 

S26 
de  loyment of driver-side air bag. 

g26.1 Position the Part 571 Subpart 
0 5th percentile adult female test 
dummy according to any of the 
following positions: Driver position 1 
(S26.2) or Driver position 2 (S26.3). 

S26.2 Driverposition I (chin on 
module). 

26.2.1 Adjust the steering controls 
so that the steering wheel hub is at the 
geometric center of the locus it 
describes when it is moved through its 
full range of driving positions. If there 
is no setting at the geometric center. 
position it one setting lower than the 
geometric center. 

S26.2.2 Locate the point on the air 
bag module cover that is the geometric 
center of the steering wheel. This will 
be referred to as "Point B." 

point of the dummy's rib cage or 
sternum plate (the vertical mid-point on 
the mid-sagittal plane of the frontal 
chest plate of the dummy). This will be 
referred to as "Point A," 

S26.2.4 Locate the horlzontal plane 
that passes through Point B. This will be 
referred to as "Plane 1." 

S26.2.5 Locate the vertical plane 
perpendicular to Plane I and parallel to 
the vehicle longitudinal axis which 
passes through Point B. This will be 
referred tv as "Plane 2." 

full rearward seating position. Place the 
seat back in the nominal design position 
for a 50th percentileadult male (S8.i.3) 
as specified by the vehicle 
manufacturer. 

S26.2.7 Place the dummy in the seat 
such that: 

S26.2.7.1 Point A is located in Plane 
2. 

S26.2.7.2 A vertical plane through 
the dummy shoulderjoints is at 90 
degrees to the longitudinal axis of the 
vehicle 

Test procedure for low risk 

S26.2.3 Locate and mark the center 

S26.2.6 Move the driver seat to the 

. . . . .. 
S26.2.7.3 The legs are positioned 90 

826.2.7.4 Rotate the dummy forward 
de rees to the thighs. 

until its upper spine plate angk is 6 
degrees forward (toward the front of the 
vehicle) of the steering wheel angle. 

AdJust the height of the 
dummy so that the bottom of the chin 
is in the same horizontal plane as the 
highest point of the module cover 
(dummy height can be adjusted using 
the seat position andlor spacer blocks) 
If the seat height prevents the bottom of 
chin from being in the same horizontal 
olane as the module cover. adlust the 

S26.2.8 

bummy height to as close to the 
prescribed psit ion as oslble  
S26 2 Y MOVQ the &mmy forward. 

maintaining the upper spine~plate angle 
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and dummy height until the head or 
torso contacts the steering wheel. 

S26.2.10 Ifnecessary. a thread with 
a maximum breaking strength of31 I N 
(70 pounds) may be used to hold the 
dummy against the steering wheel. 
Position the thread so as to eliminate or 
minimize any contact with the 
de loyingair bag. 

rim). 
The driver's seat track is not 

specified and may be positioned to best 
facilitate the positioning of the dummy. 

526.3.2 Locate the point on the air 
bae module cover that is the eeometric 

g26.3 Driverposirion 2 (chin on 

S26.3.1 

center of t lw \teering \\heel This wi l l  
be referred tu as ' Point R 

S26 3 3 Locate and mdrk thr center 
point of the dummy's rib cage or 
sternum plate (the vertical mid-point on 
the mid-sagittal plane of the frontal 
chest plate of the dummy). This will be 
referred to as "Point A," 

S26.3.4 Locate the horizontal plane 
that passes through Point B. This will be 
referred to as "Plane 1." 

S26.3.5 Locate the vertical piane 
perpendicular to Plane 1 which passes 
through Point B. This will be referred to 
as "Plane 2." 

S26.3.6 
front driver seat so that Point A is 
located in Plane 2. 

526.3.7 Rotate the dummy forward 
until its upper spine plate is 6 degrees 
forward (toward the front of the vehicle) 
of the steering wheel angle. 

Position the dummy so that 
the center of the chin is in contact with 
the uppermost portion of the rim of the 
steering wheel. Do not hook the chin 
over the top of the rim of the steering 
wheel. Position the chin to rest on the 
upper edge of the rim. without loading 
the neck. If the dummy head contacts 
the vehicle upper interior before the 
prescribed position can be obtained. the 
dummy height may be adjusted as close 
to the prescribed position as possible, 
while maintaining a 1 M 2  mm (0.4f.08 
inches) clearance from the vehicle's 
up er interior. 

$26.3.9 To raise the height of the 
dummy to attain the required 
positioning. spacer blocks (foam. etc.) 
may be placed on the driver's seat 
beneath the dummy. If necessary. a 
thread with a maximum breaking 
strength of 31 1 N (70 pounds) is used 
to hold the dummy against the steering 
wheel. Position the thread so as to 
eliminate or minimize any contact with 
the deploying air bag. 

the air bag contains a multistage 
inflator. any stage or combination of 
stages is fired that may deploy in 
crashes at or below 29 km/h (I8 mph). 

Place the dummy in the 

S26.3.8 

S26.4 Deploy the driver air bag. If 
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criteria specified In S21.5 and S23.5. as 
appropriate. when the passenger air bag 

S27 Option for dynamic automatic is statically deployed in accordance 
with the procedures specified in S28.2. 
S27.6 Dvnamic test reouirement 

under the test procedure specified in 
S22.4. 

suppression system that suppresses the 
air bae when a n  occuoant is out-of- 
position. 
527. I Availabilityofoption. This 

option is available for either air bag, 
sinelv or in coniunction. subiect to the 

establish dynamic automatic 
suppression system test procedures is 
submitted pursuant to Subpart B of Part 
552 and a test procedure applicable to 
the vehicle is added to S28 pursuant to 
the procedures specified by that 
subpart. or 

(b) A test procedure applicable to the 
vehicle is otherwise added to 528. 
S27.2 Definitions. For purposes of 

527 and S28, the following definitions 

Dvnamic automatic suooression 
apply: 

(suppression ofair bag for occupants 
inside the ASZ). 
S27.6.1 Driver. The DASS shall 

suppress the driver air bag before the 
head, neck, or torso of the specified test 
device enters the ASZ when the vehicle 
is tested under the procedures specified 
in S28.3. 
S27.6.2 Passenger. The DASS shall 

suppress the passenger air bag before 
head. neck, or torso of the specified test 
device enters the ASZ when the vehicle 
is tested under the procedures specified 
in S28.4. 

S28 
standard. IReservedl 
S28.1 Driver suppression zone 

verification test (part 572, subpart 0 5th 
oercentile female dummvJ. /Reserved/ 

Test procedure for S27of this 

I .  

sycrem or DASS means a portion of an 
air bag system that auromalirdly 
cvnrrols whcthcr or nut the a i r  bag 

' ~ 2 8 . 2  Passenger supl;ie;wn ,-one 
brrifiratiorr test [part 572. subpart P 3 
ywr-old c h i d  dumrny arid Part 5 72 - 

de loys during a crash by: 

occupant, moving or still, in relation to 
6) Sensing the location of an 

the air bag: 

characteristics and location information 
(2) Interpreting the occupant 

to determine whether or not the air bag 
should deploy; and 
(3) Activating or suppressing the air 

bag system based on the interpretation 
of occupant characteristics and location 
information. 

Automatic suppression zone or ASZ 
means a three-dimensional zone 
adjacent to the air bag cover, specified 
by the vehicle manufacturer. where the 
deployment of the air bag will be 
suppressed by the DASS if a vehicle 
occupant enters the zone under 
specified conditions. 
S27.3 Requirements. Each vehicle 

shall, at each applicable front outboard 
designated seating position, when tested 
under the conditions of S28 of this 
standard. comply with the requirements 
specified in S27.4 through S27.6. 
S27.4 Each vehicle shall be 

equipped with a DASS. 
S27.5 Static test requirement (low 

risk deployment for occupants outside 
the ASZ). 
S27.5.1 

5th oercentile female dummvJ. Each 
Driver (Pan 572, Subpart 0 

subpart N 6-year-oldchild dummies). 
[Reserved)] 
S28.3 Drlver dynamic test procedure 

for DASS requirements. [Reservedl 
S28.4 Passenger dynamic test 

procedure for DASS requirements. 
[Reservedl 
S29 Manufacturer option to certify 

vehicles to certain static suppression 
test requirements using human beings 
rathcr than test dummies. 

At the option of the 
manufacturer. instead of using test 
dummies in conducting the tests for the 
following static test requirements. 
human beings may be used as specified. 
If human beings are used, they shall 
assume, to the extent possible, the final 
physical position specified for the 
corresponding dummies for each test. 

a vehicle using a human being for a 
static test. it must use humans for the 
entire series of tests, e.g.. 3-year-old 
children for each static test involving 3- 
year-old test dummies. If a manufacturer 
decides to certify a vehicle using a test 
dummy for a static test. it must use test 
dummies for the entire series of tests, 
e.& a Hybrid I11 3-year-old child 
dummy for each static test involving 3- 
year-old test dummies 

S29.1 

(a) If a manufacturer decides to certify 

Ib) For S21.2. Instead ofusine the Part 
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weighs between 21 and 25.6 kg (46.5 
and 56.5 Ib). and who is between I14 
and 124.5 cm (45 and 49 inches) tall 
may be used. 

(d) ForS19.2.S21.2.andS23.2. 
instead of using the Part 572 Subpart 0 
Hybrid 111 5th percentile adult female 
test dummy. a female who weighs 
between 46.7 and 51.25 kg (103 Ib and 
I13 Ib). and who is between 139.7 and 
150 cm (55 and 59 inches) tall may be 
used. 

dressed in a cotton T-shirt. full length 
cotton trousers. and sneakers. Specified 
weights and heights include clothing. 
S29.3 A manufacturer exercising 

this option shall upon request- 
(a) Provide NHTSA with a method, 

and identify any parts or equipment 
necessary to deactivate the air bag 
during compliance testing under 520.3. 
S22.2. and S24.2; such assurance may 
be made by removing the air bag; and 

(b) Provide NHTSA with a method to 
assure that the same test results would 
be obtained if the air bag were not 
deactivated. 

S29.2 Human beingsshall be 

S30 Cruise control deactivation. 
S30.1 If a vehicle is equipped with 

a cruise control device. this device shall 
be deactivated whenever any stage of 
the air bag system deploys. 

S30.2 The cruise control device 
shall be deactivated when the device is 
tested under the procedures specified in 
S3l .  

deactivation of cruise control. 

with a cruise control device shall be 
equipped with an electrical terminal 
that permits measurement of the Cruise 
control voltaee. 

S3 I 

S31.1 

Test procedure for determining 

Each vehicle that is equipped 

S31 2 StGt the vehicle engineand 

S31 3 Deploy m y  stage of rhc 
rngage the cruiw rontrol 

vehicle's frontal air bag system. 

control voltage terminal shall be zero 
within 100 ms after any stage of the 
vehicle's frontal air bag system deploys. 
S32 Provisions for emergency rescue 

operations. 
S32.1 The air bag system shall 

deactivate whenever battery power to 
the vehicle is interrupted for at least 60 
seconds, and shall reactivate once 
power from the battery is restored. 
S32.2 The air bae svstem shall 

S31.4 The voltage at the cruise 

~ ~~ 

I. - ,  
vehicle shall meet the injury criteria 
specified i n  SI5 3 of this standard when 
the driver a i r  bag is statically deployed 
in accordancewith the procedures 
cnerlfld In 57R I 

572 Subpart P Hybrid 111 3-yea:old 
chiid duniniy. a human child uho 
welghs between 13 4 and I R  kg (29 5 
and 39 5 lb). and who is between M9 and 
99 c m  135 and 39 inrhesl tall rnav be 

dractivate when tht: sybtem is r e a d  
under the procedures specified in S33 

deactivarion during emergencyrescue 
roerarinrrs 

S33 Test procediire for air bag 

-r ~ ~ ~~~~ ~ ~ ~- ~ 

.r ...... ~~~~ ~ ~ . ~ ~ ~ I . . ~ ~ ~  ~~ 

S27.5.2 Passenger Part 572. Subpart used. S33.1 Each vehlcle shall be 
P 3-year-old child dummy and Part 572. k) For S23.2. instead of using the Part equipped with an electrical terminal 
Subpart N 6-year-old chad dummy). 
Each vehicle shall meet the injury 

572 Subpart N Hybrid 111 6-year-old 
child dummy, a human child who 

that permits measurement of the frontal 
air bag firing voltage. This terminal will 
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be referred to as the "air bag firing 
volta e terminal." 

S d . 2  Start the vehicle engine. 
Disconnect the vehicle's battery power. 
Record the time Of disconnect as t ime S33.5 Reconnect the battery. Start I * I I * TD. 

s33.3 
bag firing terminal at  time TD plus 61 
seconds. 
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S33.4 The voltage at the air hag TR plus 60 seconds to check if the air 
bag is activated. Le.. the indicator shall 
not be illuminated. 

Figures lo  5571.208 

firing terminal shall remain zero after 
time TD plus 61 seconds until power is 
manually restored to the terminal. 

the vehicle engine. Record the time of 
engine start as time TR. Monitor the air 
bag readiness indicator (S4.5.2) at time 

M~~~~~~ the voltage at the air 
BILUNG CODE IWMO-P 
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Legend 
---- Longitudinal Centerline of Vehicle w Vehicle Width 
T Tolerance 

Figure 10. Configuration for Frontal Offset Deformable Barrier Test 
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Appndix A to 9 571.208-Selection or Child 
Rerlraint Systems 

A. The following car bed. manufactured 
between January I, 1999 and [insert date of 
iinal miel. may be used by the National 
Highway Tramc Safety Administration to test 
the suppressionsystem of a vehicle that has 
been certified as being in compliance with 49 
CFR Part 571.208 S19. 
Corm Dream Ride Car Bed 

B. Any of the following rear facing child 
restraint systems. manufactured between 
January 1. 1999and linsertdate of final rulel. 
may be used by the National Highway Traffic 
Safety Administration to test the suppression 
system of a vehicle that has been certified as 
being in compliancewith 49 CFR Part 
571.208 S19. When the restraint system 
comes equipped with a removable bare. the 
test may be mn either with the base attached 
or without the base. 
Century Arsura 
Century 560 Institutional 
Century Smart Fit 
Cosca Arriva 
Cosco Tumabout 
Evenfio Discovery 

Gram Infant 7493 
Koicrah Secura 

C. Any of the following forward-facing 
convertible child restraint system. 
manufactured between January I, 1999 and 
[insert date of final ruiel. may be used by the 
National Highway Traffic Safety 
Administration to test the suppression 
system of a vehicle that has been certified as 
being in compliance with 49 CFR Part 
571.208 s19. orS21. 
B r i m  Roundabout 
Century Encore 
Corco Touriva 
Evenfio Scout 
Early Development Folder A-Lock 
Fisher Price Safe-Embrace 
Kolcrah Secure Fit 

D. Any ofthe following forward-facing 
toddierhelt positioning booster systems, 
manufactured between January I. 1999 and 
[insert date of flnal rule]. may be used by the 
National Highway Traffic Safety 
Administration as test devices to test the 
suppression system of a vehicle that has been 
certified as being in compliance with 49 CFR 
Part571.208S21 orSZ3. 
Britax Cruiser 
Century Next Step 
Cosco High BackBoorter 
Evenflo Evolution 
Kolcrah Prodigy 

as follows: 

PART 585-ADVANCED AIR BAG 
PHASE-IN REPORTlNG 
REQUIREMENTS 

6. Part 585 would be revised to read 

S K .  
585.1 Scope. 
585.2 Purpose. 
585.3 Applicability 
585.4 Definitions. 

585.5 Reporting requirements. 
585.6 Records. 
585.7 Petition to extend period to file 

AuUlorify:49U.S.C.322.30111. 30115. 
301 17, and 30166: delegation of authority at 
49 CFR 1.50. 

5585.1 scope. 
This part establishes requirements for 

manufacturers of passenger cars and 
trucks. buses, and multipurpose 
passenger vehicles with a CVWR of 
3,855 kg (8500 pounds) or less and an 
unloaded vehicle weight 012,495 kg 
(5500 pounds) or less to submit a report. 
and maintain records related to the 
report, concerning the number of such 
vehicles that meet the advanced air bag 
requirements of Standard No. 208. 
“Occupant crash protection” (49 CFR 
57 1 ,208). 

5585.2 purpose. 
The purpose of these reporting 

requirements is to aid the National 
Highway Trafnc Safety Administration 
in determining whether a manufacturer 
has complied with the advanced air bag 
requirements of Standard No. 208. 

5585.3 AppllcablllIy. 
This part applies to manufacturers of 

passenger cars and trucks. buses. and 
multipurpose passenger vehicles with a 
CVWR of 3.855 kg (8500 pounds) or less 
and an unloaded vehicle weight of 2.495 
kg (5500 pounds) or less. However. this 
part does not apply to any 
manufacturers whose production 
consists exclusively of walk-in vans 
vehicles designed to be sold exclusively 
to the US. Postal Service, vehlcles 
manufactured in two or more stages. 
and vehicles that are altered after 
previously having been certlfied in 
accordance with part 567 of this 
chapter. 

5585.4 LWlnltlonr. 

30102 are used in their statutory 
(a) All terms defined in 49 U.S.C. 

meaning 
(b) Bus. gross vehirle weight rating or 

GVWR. multipurpose passenger vehicle. 
passenger car: and truck are used as 
defined in 5 571.3 of this chapter. 

Standard No. 208 refers to the 
requirementsset forth in S14.3. S15, 
S17, Sl9. S21. S23. S25. S30. and 532 
of Federal Motor Vehicle Safety 
Standard No. 208. 49 CFR 571.208. 

(d) Productionyearmeans the 12- 
month period between September 1 of 
one year and August 31 ofthe following 
year. inclusive. 

5585.5 Reporllng raqul”nb. 
(a) Advanced credlr phase-in 

reporting requlrements. Within 60 days 

(c) Advanced alr bag requirements of 

after the end of the production years 
ending August 31.2000. August 31. 
2001. and August 31.2002. each 
manufacturer choosing to certify 
vehicles according to the advanced air 
bag requirements of Standard No. 208 
shall submit a report to the National 
Highway Traffic Safety Administration 
concerning its passenger cars. trucks. 
buses, and multipurpose passenger 
vehicles produced in that production 
year for advance credit for production 
years ending August 31,2003, August 
31.2004. or August 31.2005. Each 
report shall- 

(1) Identify the manufacturer: 
(2) State the full name. title. and 

address of the official responsible fox 
preparing the report: 

(3) Identify the production year being 
reported on: 

(4) Provide the information specified 
in aragraph (c) of this section: E )  Be written in the English language: 
and 

(6) Be submitted to: Administrator. 
National Highway Traffic Safety 
Administration. 400 Seventh Street. SW. ~ ~~~~~~ ~ ~ ~ 

Washington. DC 20590. 

Within 60 days after the end of the 
(b) Phase-in reporting requirements. 

production years ending August 31. 
2003. August 3 i .  2004 and August 31. 
2005. each manufacturer shall submit a 
report to the National Highway Traffic 
Safety Administration concerning its 
compliance with the advanced air bag 
requirements of Standard No. 208 for its 
passenger cars. trucks. buses. and 
multipurpose passenger vehicles 
produced in that production year. Each 
report shall also include the number of 
pre~phase-in vehicles, if any, that are 
being applied to the production year 
being reported. Each report shall- 

(1) Identify the manufacturer: 
(2) State the full name. title. and 

address of the official responsible for 
preparing the report: 

Daranraph from S14.l of 49 CFR 571.208 
(3) Identify the phase-in schedule 

for Ghich it has chosen to comply with 
until September 1. 2005: 

(4) Identify the production year being 
reported on: 

(5) Contain a statement regarding 
whether or not the manufacturer 
complied with the advanced air bag 
requirements of Standard No. 208 for 
the period covered by the report and the 
basis for that statement: 

161 Provide the information sDecified . ,  
m aragraph (d) of this section 8)  Be uritten in the English Idnguage. 
and 

(8) Be submitted to: Administrator. 
National Highway Traffic Safety 
Administration. 400 Seventh Street. SW. 
Washington. DC 20590. 
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(c) Advanced credit phase-in repori 
content. ( I )  Manufacturers are not 
required to report any information with 
respect to those vehicles that are walk- 
in vans, vehicles designed to be sold 
exclusively to the U S  Postal Service. 
vehicles manufactured in two or more 
stages. and vehicles that are altered after 
previously having been certified in 
accordance with part 567 of this 
chapter. 

(2) Production. Each manufacturer 
shall report for the production year for 
which the reoort is filed the number of 
r - - - ~  ~D~ -~~ ~ ~ 

multipurpose passenger whicles w ~ r h  a 
GVWR of 3.855 hg (8.500 pouiidsl or 
less and an unloaded vehicle weight of 
2.495 ke 15.500 ooundsl or less that Y . .  . 
meet the advanced air bag requirements 
of Standard No. 208 

(3) Vehicles produced by more than 
one manufacturer. Each manufacturer 
whose reporting of information is 
affected by one or more of the express 
written contracts permitted by S14.1.3.2 
of Standard No. 208 shall: 

(i) Report the existence of each 
contract. including the names of all 
parties to the contract and explain how 
the contract affects the report being 
submitted. 

(ii) Report the actual number of 
vehicles covered by each contract. 

(d) Phase-in reporr content. (1) 
Manufacturers are not required to report 
any information with respect to those 
vehicles that are walk-in vans. vehicles 
designed to be sold exclusively to the 
U.S. Postal Service. vehicles 
manufactured in two or more stages. 
and vehicles that are altered after 
previously having been certified in 
accordance with part 567 of this 
chapter. 
(2) Basis for phase-in production 

goals. For production years ending 
August 31,2003. August 31,2004 and 
August 31, 2005. each manufacturer 
shall provide the number of passenger 
cars and trucks. buses, and 
multipurpose passenger vehicles with a 
GVWR of 3,855 kg (8.500 pounds) or 
less and an unloaded vehicle weight of 
2.495 kg (5.500 pounds) or less 
manufactured for sale in the United 
States for each ofthe three previous 
production years. or. at the 
manufacturer's option, for the current 
production year. A new manufacturer 
that has not previously manufactured 
oasseneer cars and trucks. buses and 
multipurpose paswnger vehrcles wlth a 
GVWR of 3 855 kR (8 500 pounds) or 
less and an unloaded vehicle weight of 
2.495 kg (5.500 pounds) or less for sale 
in the United States must report the 
number of such vehicles manufactured 
during the current production year. 
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(3) Production. Each manufacturer 
shall report for the production year for 
which the report Is filed the number of 
passenger cars and trucks. buses. and 
multipurpose passenger vehicles with a 
GVWR of 3,855 kg (8.500 pounds) or 
less and an unloaded vehicle weight of 
2.495 kg (5.500 pounds or less that meet 
the advanced air bag requirements of 
Standard No. 208. 

(4) Vehicles produced by more than 
one manufacturer. Each manufacturer 
whose reporting of information Is 
affected by one or more of the express 
written contractspermitted by S14.1.3.2 
of Standard No. 208shall: 

(i) Report the existence of each 
contract. including the names of all 
parties to the contract and explain how 
the contract affects the report being 
submitted 

(ii) Report the actual number of 
vehicles covered by each contract. 

5 585.6 R0COrds. 
Each manufacturer shall maintain 

records of the Vehicle Identification 
Number for each passenger car. 
multipurpose passenger vehicle. truck 
and bus for which information is 
reported under 55 585.5(~)(2) and (d)(3) 
until December3I. 2006. 

9 585.1 Pelltlons to extend perlod lo file 
report. 

submit a report must be received not 
later than 15 days before expiration of 
the time stated in §585.5(a) and (b). The 
petition must be submitted to: 
Administrator, National Highway 
Traffic Safety Administration. 400 
Seventh Street. SW. Washington. DC 
20590. The filing of a petition does not 
automatically extend the time for filing 
a report. A petition will be granted only 
if the petitioner shows good cause for 
the extension. and if the extension is 
consistent with the public interest. 

PART SSCRETROFIT ON-OFF 
SWITCHES FOR AIR BAGS 

would continue to read as follows: 

A petition for extension of the time to 

7. The authority citation for part 595 

AuthorIty:49USC 372.30i11 30115. 
W I  I I mi22 and 30166 delegarmr, of 
aulhoriry at 43 CFR i 50 

8. Section 595.5 would be amended 
by revising paragraph (a) to read as 
follows: 

$595.5 Requlmments 

dealer or motor vehicle repair business 
may modify a motor vehicle 
manufactured before September I ,  2005 
by installing an on-off switch that 
allows an occupant of the vehicle to 

(a) BeginningJanuary 19. 1998. a 
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turn off an air bag in that vehicle. 
subject to the conditions in paragraphs 
(b)(l) through (5) of this section. 
* * e * *  

Issued on: October 26, 1999. 
Stephen R. Kratzke. 
Acling Associate Adminislratorfor Safety 
Performancc Standards. 

Note: The following appendixes will not 
appear in the Code of Federal Regulations. 
Appendix A to the Preamble-Response 
to Petition 

In conjunction with commentingon the 
NPRM. Carl Nash and Donald Friedman 
submitted a petition for rulemaking to amend 
Standard No. 208 to "require effective belt 
use inducement."The petitionen noted that 
such an amendment would need lo be 
con~istent with a provision of the National 
Traffic and Motor Vehicle Safety Act which 
prohibits ignition interlocks and continuous 
buzzers. 

could include, but need not be limited to: (I) 
A continuous visual reminder to buckle seat 
belts located prominently on the imtrw"1 
panel, (2) an intermittent. repeating audible 
suggestion (such as with a synthesized voice) 
warning occupants to buckle their seat belt. 
and (3) disruprian of electrical power to such 
""on-essential" accessories as the radio. tape 
or CD player. and air conditioning. Mr. Nash 
and Mr. Friedman argued that a belt use 
inducement has the ptential to save a 
minimum of 7 . W  additional lives per year. 
and that. with an effective belt use 
inducement. NHTSA could simultaneously 
rescind Standard No. 208's unbelted test. 

After carefully considering the petition 
submitted by Mr. Nash and Mr. Friedman, we 
have decided to deny it. We note thar 
Standard No. 208 already requires both a 
warning light and an audible signal to 
remind occupants to wear their seat belts. 
The required warning system is tied to the 
driver seat belt. and thc light and audible 
signal arc only required far a brief period 
aher the driver stam rhe vehicle. 

In evaluating Mr. Narh's and Mr. 
Friedman's petitlon, wc have considered 
whether the new requirements they 
recommend would 11) likely result in 
additional safety benefits. (2) be acceptable 10 
the public. and (3) be within our s t a tu to~  
authority. None of their recommended 
requirements meet all ofthese criteria. 

We note that our agency's previous 
experience with ignltion interlock indicates 
that great care must be taken in requiring 
vehicle modifications to induce higher belt 
use. to avoid consumer backlash. As of 
August 1973. Standard No. 208 required all 
new cam to be equipped either with 
automatic protection or an ignition interlock 
for both front outboard seating positions. 
General Motors sold abaut ten thousand of its 
1974 model year cars equipped with air bags 
that met the automatic protection 
requirement. Every other 1974 model year car 
sold in the United States came with an 
ignition interlack. which prevented the 
engine from operating ifcither the driver or 
front sear outboard passenger failed to fasten 
their manual seat bcil. 

The petitionen stated that the inducements 
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In a notice published in the Federal 
Register (39 FR 10272) on March 19. 1974, 
we described the Dublic reaction to the 

unbelted occupants stlll represent about 33 
percent of all fatalities, We also note that 
TEA 21 requires us to conduct ruiemaking to 

less power than the air bags In earller model 
years of that vehicle model. However. the 
power levels of current air bags vary widely. 

~~~~~~ 

ignition interlock'as follows: "Public 
resistance to the beit-starter interlock system 
* * * has been substantial. with current 
tallies of proper lapshoulder beit usage on 
1974 models running at or below the 60% 
level. Even that figure is probably optimistic 
as a measure of results to be achieved. in 
light of the likelihood that as time passes the 
awareness that the forcing systems can be 
dtsabled. and the means for doing so will 
become more widely disseminated * * "' 

Them were also speeches on the floor of 
both houses of Congress expressing the 
public's anger at the interlock requirement. 
On October 21. 1974. President Ford signed 
into law a biil that prohibited any Federal 
motor vehicle safety standard from requiring 
or permitting as a means of compliance any 
seat belt interlock system. In response to this 
change in the law. we published a final rule 
in the Federal Resister (39 FR 383801 on ,~~ ~~ 

October 31 1974 that deleted the interlock ~~~~~~ 

option from Standard No. 208 effective 
immediately. 

recommendation for a Federal requirement 
for disruption of eiecirical power to such 
accessories as the radio. tape or CD player. 
and air conditioning. if a perron is not 
wearing their scat belts. would be 
unacceptable to a significant portion of the 
public. Such a requirementwould be 
indistinguishable in nature from a 
requlrement for an interlock. 

As 10 the petitioners' recommendation that 
we require an intermittent. repeating audible 
suggestion (such as with a synthesized voice) 
warning occupants to buckle their seat belt. 
we are expressly prohibited from 
promulgating a requirement under the 1974 
amendments to the Safety Act. The 
petitioners recognized that the amendments 
prohibited us from requiring "continuous 
buzzers." However. the term "continuous 
buzzer" was defined to mean any buzzer 
other than one which operates only during 
the 8 second period after the ignition ls 
tumed to the "start" or "on" posi1ian.I Thus. 
we do not have the authority to require 
audible warnings outride that 8 second 

We believe that the petitioner's 

periud. 
While we would have authority to require 

a continuous visual remlnder. as also 
recommended by the petitioners. they did 
not provide any information indicating that 
such a reminder would likely result in 
additional safety benefits over the existing 
warning system. 

We also note that. even if we believed that 
there existed an effective belt use 
inducement that we had authority to require 
and that war publicly acceptable. we could 
not simultaneously rescind Standard No. 
208s unbelted test. First. there would be no 
way of knowing how effective any belt use 
inducement would be until after it had been 
in place for several years. Second. as we 
noted in the September 1998 NPRM, even in 
countries where seat k i t  use is 90 percent. 

improve occupant protection for occupants of 
different sizes. belted and unbelted. while 
minimizing risks. Rescission of Standard No. 
208's test requirements for unbelted 
occupants would not be consistent with the 
statutory requirement to improve protection 
for unbelted occupants. 

While we have decided to deny Mr. Nashs 
and Mr. Friedman's petition, for the reasons 
discussed above. we recognize that increased 
seat bell use offers the potential of enormous 
safety benefits. Even small increases in seat 
belt use offer the potential of significant 
savings in lives. We therefore encourage 
vehicle manufacturers to evaluate whether 
vehicle warning and other systems can be 
lmnrnved to increaseseat belt use in ways 

We~note &at. &ler this year. Ford 
announced plans to use a new "Belt.Minder" 
system that warns unbuckled drivers with an 
intermittent chime until they buckle their 
seat belts. Drivers who don't want to wear 
their belts can disable the intermittent chime 
by buckling. then unbuckllng their belt. 
While we note that this is a system that we 
would not have authority to require. we are 
encouraged by Ford's innovative approach 
and are hopeful that it will result in 
increased seat belt use and savings in liver. 

Appendix B lo the Preamble-Glossary 
Air Bay-In General 

Air bags are innatable restraints. Enough 
gas must be pumped into them to cushion 
occupants. Otherwbe. occupants. especially 
large ones. could "bottom aut'' the air bag 
and hit the vehicle Interior in a crash. Thus. 
the amount of pressure within air bags must 
be carefuilycontrolled. This Is done by 
controlling both the rate at which gas IS 
pumped into the alr bag and the rate at which 
the gas is released from the air bag through 
vents or microscoplc holes In the fabric itself. 
Categories of Fmntal Alr Bags 

Advanced air bags. Advanced air bags arc 
air bags that minimize the risk of serious 
inJury to out-of-positlon occupants and 
provide improved protection to occupants in 
high speed crasher. They accomplish this 
either by lncorporatlng various technologies 
that enable the air bags to adapt their 
performance to a wider range of occupant 
sizes and crash conditions andlor by being 
designed to both Innate in a manner that 
does not pose Such risk as well as to provide 
Improved protection. Some of these 
technologler are multi-stage inflators. 
occupant position sensors. occupant weight 
and pattern sensors. and new air bag fold 
patterns. iThe innators and sensors are 
explained below.) 

Redesignedair bags.' Redesigned air bags 
are bag systems used in vehicles that have 
been certined to the unbelted sled test option 
Instead of the unbeited crash test optlon In 
Standard No. 208. Typically. a redesigned air 
bag in a MY 1998 or 1999 vehicle model has 

For example. the redesigned iir bais in some 
current vehicles are more powerful than the 
unredesigned air bags in some earlier 
vehicles. 
~nnatorr 

Inflators arc the devices which pump the 
gar into air bags to inflate them in a crash. 

single stage inflators. single stage innaton 
fill air bags with the same level of power in 
all crashes. regardless of whether the crash is 
a relatively low or high speed crash. 

Multi-srage inflators Multi-stage inflators 
(also known as multi-level innatorsl operate 
at different levels of power. depending on 
which stage is activated. The activation of the 
different stages can be linked to crash 
severitysenrorr. In a vehicle with dual-stage 
innaton. only the first stage (lowest l w e i  of 
power) w111 be activated in relatively low 
speed crashes. while the first and second 
stages (highest level of power) will be 
activated In higher speed crashes. As crash 
severity increases. 50 must Ihe pressure 
inside the air bag in order to cushion the 
0CC"pa"ts. 
Sensors 

Many advanced alr bagsystems ut ihe 
v a r l o ~ s  sensors to obtain information about 
crashes. vehicles and their occupants. This 
information is used to adapt the performance 
of the air bag to the particular circumstances 
of the crash. It is used in determining 
whether an air bag should deploy and. if it 
should. and if the air bag has multiple 
inflation levels. at what level. Examples of 
these senson inciudc the following: 

Crash severitysensors. Crash reverity 
sensors measure the severity of a crash. i.e.. 
the rate of reduction in velocity when a 
vehiclestriker another object. If a relatively 
low severity crash is sensed. only the lowest 
stage of a dual-stage inflator will fill the air 
bag: if a more severe crash is sensed. both 
stages will fill the alr bag. inflating It at a 
higher level. 

determlne whether an occupant is belted or 
not. An advanced air bagsystem In vehicles 
with crash severity sensors and dual-stage 
innatorr might use belt use information to 
adjust deployment thresholds for unbelted 
and belted occupants. Since an unbelted 
occupant needs the prorection of an air bag 
at lower speeds than a belied occupant does. 
the air bag would deploy at a lower thrcrhaid 
for an unbelted occupant. (Deployment 
thresholds are explained below.) 

Seat position sensors. Seat position semm 
determine how far forward or back a seat is 
adjusted on i ts  seat track. An advanced air 
bag system could be designed so a dual-stage 
air bag deploys at a lower level when the seat 
is all the way forward than it does when the 
seat is farther back. This would benefit those 
short-statured drivcrs who move their seas 
al l  the way forward. 

Belt use sensom. Belt use sensors 

Occupant welghtsensorr. Occupant weight - 
sensors measurethe weight of an occupant. 
An advanced air bag system mlght use this 
information to prevent the air bag from 
deploying at all in the presenccofchildren. 

I Thls pmvrrion was later cadifled urlng dlffemnt I "he= alr bagr areal~)  wmllmer called 
language but wlihoul rubrtantlve change 81 49 
U.S.C. 30121. 

depwered air bsp. second generation 811 bag$ or 
ne* generatlo" air bap. 
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Pattern sensors. Pattem sensors evaluate 
the impression made by an occupant or 
objecl on the seal cushion to make 
determinations about occupant presence and 
the overall size and position of the occupant, 
They could also sense the presence of a 
particularab]ect like a child seat. An 
advanced air bag system might use this 
informatlon to prevent the air bag from 
deploying in the presence of children. An 
advanced air bag system might utilize both 
an occupant weight sensor and an occupant 
pattern sensor. 
Deployment Thrrsholdr 

The term "deployment threshold" is 
typically used to refer to the lowest rate of 
reduction in vehicle velocity in a crash at 
which a particular air bag Is designed to 
deploy. 

the crashspeed below which the air bag is 
designed to never deploy. 

Ail-lire threshold. The all-fire threshold is 
the crash speed at or above which the air bag 

No-lire threshold. The no-fire threshold is 

LS designed to always deploy 

rpredr belween the na.rirv a d  al l  fir*, 
Gray zone 'The gray zone 15 llir range of 

thresholds in which the air bag may or may 
not deploy. 

Vehicles with advanced air bags may have 
different deployment thresholds for belted 
and unbelted occupants. e.g.. the deployment 
threshold may be higher if an occupant is 
belted. (See belt use sensm above.) 
Crash Tests w. Sled Tests 

In crash tests, instrumented test dummies 
are placed in a productlon vehiclc which is 
lhen crashed into a barrier. Mearurements 
from the test dummies are used to determine 
the forces. and estimate the risk ofreriaus 
Inlury. that people would have experienced 
in the crash. 

In sled tests. no crash takes place. 'The 
vehicle is placed on a sled-on-rails. and 
instrumented test dummies are placed in thc 
vehicle. The sled and vehicle are accelerated 
very rapidly backward. As the vehicle moves 
backward. the dummies move fonvard inside 
the vehicle in much the sameway that 
people would In a frontal crash. The air bags 
are manually deployed at a pre-selected time 
durim the sled test. Measurements from the 

and estimate the risk of serious injury. that 
people would have experienced in the crash. 
Fircd Barrier Crash Tests 

All of the crash tests proposed in this 
SNPRM are fixed barrier crash tests. i.e., the 
test vehicle is crashed into a barrier that is 
f ied  in place (as opposed to moving). The 
types of proposed fixed barrier crash tests are 
shown in FigureBl. 

Rigid barrier test. perpendicular impact. In 
a rigid barrier, perpendicular impact test. the 
vehicle is crashed straight into a rigid barrier 
that does not absorb any crash energy. The 
full width of the vehicle's front end hits the 
barrier. 

barrier. oblique impact lest, the vehicle is 
crashed at an angle into a rigid barrier. 

deformable barrier test. one ride of a 
vehicle's front end. not the full width. is 
crashed into a barrier with a deformable face 
that absorbs some of rhe crash energy 

Rigid barrier. oblique impact test In a ngid 

Offset deformable barrier test. In an offset 
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Crash Pulses 

haw quickly the vehicle occupant 
companment is deceleratingat different 
times during a crash. 
Stiff crash pulses. In crashes with stiff 

pulses. the occupant compartment 
decelerates very abruptly. An example of a 
crash with a stiff pulse would be a full head- 
an crash ofa vehicle into a like vehicle. The 
perpendicular rigid barrier crash test 
producer a stiff crash pulse. 

Soft crash pulses. in crashes with soft 
pulses. the occupant compartment 
decelerates less abruptly, compared to 
crashes with hard pulses. An example of a 
crash with a soft pulse would be the crash 
of a vehicle into sand-filled barrels such as 
hose seen at toll booths or at the leading 
edge of a concrete median barrier. The offset 
deformable barrier crash test and the 30 
degree oblique rigid barrier crash test 
produce soh crash pulses. 

In crashes involving comparable 
reductions in velocity. an unrestrained 
occupant would hit the vehicle interior ( i .e  
steering wheel. instrument panel and 
windshield) at a much higher speed in a 
crash with a stiff pulse than in a crash with 

Belted and Unbtlted TEsLI 

unbclled tests use unklted dummies. 

A crash pulse is the graph or picture of 

a *oft pulse. 

Belted teste use belted dummies. while 

Injury Criteria 
This SNPRM proposes performance limits 

for various !"Jury criteria to address the risk 
of several types of injuries. Among these 
injury criteria are: 

Criterion or HIC address the risk of head 
Head Injury Criterion or HIC. Head InJury 

InJury: 
NV. Nij addresses the risk of neck inJury: 

Chest Acceleration and Chest Deflection. 
and 

Chest Acceleration and Chest Deflection 
address the risk of chert in jury^ 

'Test Dummies 
This SNPRM proposes to use several test 

dummies to represent children and adults of 
different sizes. These dummies are: 

12-month old Crash Rervalnts Air Bag 
Interaction (CRABI) dummy. representing an 
infant: 

Hybrid In 3-year-old and 6-year-old child 
dummies. representing young children: 

Hybrid ill 5th percentileadult female 
dummy. representing a small woman: 

Hybrld 111 50th percentile adult male 
dummy. representing an average-size man 
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